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ABSTRACT
IMPACT AND IMPLICATIONS OF THE METROPOLITAN TRANSIT
AUTHORITY'S HIGHLAND BRANCH EXTENSION FOR THE BOSTON
METROPOLITAN AREA
by Julius Levine
Submitted to the Department of City and Regional
Planning on May 20, 1960, in partial fulfillment
of the requirements for the degree of Master in
City Planning.
Rapid transit patronage in Boston, as elsewhere, has declined since
the end of World War II. Although this loss has been due, in part, to
the growing competition of the automobile, the major factor responsible
has been the failure of MTA facilities to keep pace with accelerating
suburban decentralization. The Highland Branch extension was planned
in a direct attempt to correct this basic weakness.
The immediate area of interest of this study is related to the com-
muting aspects of the Branch and the generalizations that can be drawn
from these with respect to the place of other extensions in the region's
overall transportation system. In order to evaluate this question, an
analysis was undertaken into several phases of the line's operation, to-
gether with an examination of metropolitan elements which influence com-
muting patterns. The subjects touched upon included: a detailed
investigation into the extension's impact on traffic relief; a profile
of the line and its passengers as developed from an extensive commuter
survey; a perspective of emerging density, employment, and commuting
trends in Greater Boston; and a reappraisal of the Branch's location
and performance up to date.
It was determined that the Highland Branch has been rather success-
ful in decreasing congestion along the Newton corridor and in downtown.
During morning rush hours, the reduction of motor vehicle movements to
the heart of the region directly attributable to the extension is esti-
mated to range between 4 to 5 per cent.
Among the highlights of the commuter profile, it was learned that
an overwhelming number of the trips made on the Branch are destined down-
town. In addition, four fifths of the line's passengers with daily busi-
ness in town have come to rely on this facility completely for these
journeys. Off-peak ridership, on the other hand, displays the chronic
problems associated with public transit and suggests that personal habits
and choices, rather than the lack of rapid transit extensions to outlying
areas, determine the light interim travel between morning and evening
rush hours, Finally, socio-economic data revealed that mass transit can
have a broad appeal to persons from all stations of life, including those
with prestigeful positions and high incomes.
iii
Employment in the region will continue to decentralize, but the number
of jobs in downtown Boston will stabilize or increase slightly. While the
relative importance of downtown will therefore diminish vis-a-vis other
sections in the metropolitan area, problems of traffic congestion for peak
periods will persist as the result of substantial traffic movements gener-
ated from suburban locations and destined for the central city.
The moderate success of the Highland Branch is particularly gratify-
ing since the line's right-of-way does not represent the most judicious
choice of a rapid transit extension for the Boston metropolitan area. In
addition to this shortcoming, several operational deficiencies mar the
chances of the Branch fulfilling its full service potential.
In light of the findings of this research and the alternative solu-
tions advanced for meeting projected commuting patterns which focus in
and around downtown Boston, the author concludes that rapid transit ex-
tensions are a necessary component of the region's transportation system.
These lines should terminate in the vicinity of Route 128, and stations
placed near that highway must be carefully studied in coordination with a
comprehensive plan. This is imperative since the addition of rapid
transit access to 128 locations will enlarge the development potential
of these sites, and this in turn will have long-lasting and far-reaching
implications for the Boston metropolitan area. In the last analysis, an
integrated transportation and land use approach should be substituted for
the present unilateral considerations of highway and transit requirements.
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PREFACE
Planners have long been associated with what they believe to be a
minority of prophetic voices raised in support of public transit. In-
tuitively and emotionally committed, they delight in pointing out to
anyone who will listen, the statistical advantages and astronomic say-
ings for the community if, for example, one lane of rapid transit with
a capacity for moving 48,000 persons per hour were substituted for the
21.3 highway lanes required to do an equivalent job.(l) 'While strongly
identified with the planning fraternity intuitively, emotionally, and
statistically, the author chose to carry out research into the Highland
Branch to learn first hand what may be fact or fiction in regard to the
profession's general views on this subject.
The inauguration of service on the Highland Branch in mid-1959 pro-
vided a singular opportunity for conducting a fundamental study into the
impact and implications of rapid transit for the Boston metropolitan
area. As the most recent example of an extension to the MTA system, a
rare chance to determine the line's effectiveness in winning former
automobile users over to transit was presented. In addition, the 12-
mile route from Park Street to the Riverside terminal represents the
deepest penetration of a rapid transit line into the outlying communities
that has been made to date. This, together with the fact that the sub-
urbs thus served have formed the fastest growing sector of the metropoli-
tan area since World War II, adds even more interest to the performance
1W. S. Rainville, "Transit--The Traffic Engineer's Opportunity,"
Traffic Engineering (June, 1958).
of the new line. A number of other factors, such as the relatively
unknown commuting pattern of these new residents and the line's direct
competition with other public transit services, were also considered
as important to the study.
Finally, it should be noted that this is an empirical investiga-
tion aimed at exmining pertinent details with respect to present re-
actions to transit extensions. The findings and conclusions of this
inquiry have been framed within the patterns and trends discernible in
the metropolitan area at this time. It is not inconceivable that these
will prove to be abortive fads and will be replaced by other patterns
not as yet crystallized. Nevertheless, the planner who is engaged in
proposing how things should be, must take into account existing habits
and inclinations. He is among the first to recognize the inextricable
relationship between land use and transportation, and his recommenda-
tions for future extensions may be made with the intent of reinforcing
the configuration evident today, or in regard to some other form he
would like to bring to fruition. In any event, his plans must undergo
critical assessment in the light of the empirical determinations of
case studies such as this one for the Highland Branch. For more effec-
tive planning, one cannot stand apart from the other.
CHAPTER ONE
INTRODUCTION
1. General Background
Just about the time the Kingston Trio was immortalizing the fate
of "poor Charlie" on the Boston transit system,(2) the MTA embarked on
an enterprise that was watched with considerable interest throughout
the country. The Highland Branch--as this venture is known-represents
a direct attempt to counter the commuter crisis that has plagued many
metropolitan areas as a result of population decentralization. From
all outward signs it appears that the growth of ring communities rela-
tive to that of central cities is continuing to accelerate. Between
1950 and 1955, metropolitan fringes grew 7 times as fast as central
cities in contrast with the lower rate of growth (2J times as fast)
they experienced for the previous decade.(3
Rapid transit patronage has declined since the end of World War II
in Boston as it has in several other cities. In part, this loss is due
to the growing competition of the automobile, but the major weakness of
the system lies in its inability to collect riders from burgeoning sec-
tors of the region. The MTA district, which serves 14 cities and towns
in the core of the metropolitan area, contains less then 60 per cent of
the regionts population at the present time. Unless the system is
2
"The Kingston Trio at Large" Capitol Records, 1959.
3Philip M. Hauser, "Some Indications of Explosive Metropolitan Area
Growth", address at the 78th Annual Meeting of the American Transit
Association, (September 21, 1959).
extended, the service area will include less than 50 per cent of the
region's population by 1975. (4
Boston, a leader in subway construction for the United States at
the turn of the century, was fortunate to have recognized the imminent
commuting problem relatively early. In 1945 the Metropolitan Transit
Recess Commission (so-called Coolidge Commission) accurately forecast
the difficulties of serving an outwardly mobile population with limited
rapid transit facilities. "The obvious solution," it went on to say,
"is the extension of rapid transit lines out to the areas where the
population is growing..." To facilitate this development, the use of
railroad right of ways was suggested, so as to take advantage of ex-
isting lines of communication to many centers of population.(5) In
all, the Commission proposed 12 separate extensions to the transit
system then in effect. These were reviewed and slightly modified in
a later report, but the underlying policy recommendation for rapid
transit extensions remained intact.(6) Among the lines called for was
an extension to Riverside along the Highland Branch, and a shorter
side extension from this main route to Needham Junction as well.(7)
Despite what appeared to be a pressing need for these facilities,
the Coolidge Commission's recommendations lay dormant until 1957.
4Boston College Seminar Research Bureau, Transportation Facts and
Public Policy for Downtown Boston, (March, 1958), p. 30.
5Commonwealth of Massachusetts, Report of th Legislative Commission
on Rapid Transit, 1945, p. ll.
6Commonwealth of Massachusetts, Report of the Legislative Commission
on Rapid Transit, 1947.
71,id.j p. 19; Report of the Legislative Commission on Rapid Transit,
1945,.2p. cit., p. 61.
In the intervening years that passed since these proposals were published,
traffic congestion, and parking problems proved more and more trouble-
some, but little action was undertaken in regard to transit expansion.(8)
When the Boston and Albany requested and received permission to abandon
passenger and freight service on its Highland Branch line, however, the
logic of utilizing a railroad right-of-way for a rapid transit extension
gained in popular appeal. This decision seemed vindicated from the very
beginning, in that patronage on the new MTA line for the first 3 months
of operation (starting in July, 1959) exceeded 25,000 daily passengers
despite the traditionally poor performance of transit for the summer
months. This volume paled and far surpassed the 2,200 daily passengers
accommodated by the old commuter trains before service was discontinued.
Transit adherents pointed out that fast, frequent, and low cost service
would continue to account for the success of the Highland Branch
extension.
In many respects the blush of victory associated with the line's
early performance has been somewhat tarnished by its overall showing to
date. The huge off-season passenger volumes which seemed to presage an
even larger ridership in later months, failed to materialize. Quite
the contrary, recent counts have shown a considerable drop in popularity
with the daily volumes for the winter months averaging about 23,000
passenger trips. As we shall see later, the ten-fold increase of per-
sons using this public transit line in place of the transportation
8There have been two post-war additions to the East Boston Line, but
neither of these extensions is of the scale of the Highland Branch.
9"Converting an Old Railroad Pays Off in Modern Transit", Engineering
News Record, (November 5, 1959), p. 30.; "Progress in Rapid Transit
Noted at ATA Meeting", Going Places, (November-December, 1959), p. 6.
formerly provided by the railroad has had important effects for the
community at large. Nevertheless, this patronage is disappointing in
light of estimates made prior to the inauguration of service on the
Branch which pointed to an average daily ridership between 30 to 35,000
passengers.
The immediate area of interest of this study of the Highland
Branch is related to the commuting aspects of the extension, and the
generalizations that can be drawn from these emerging patterns. Ini-
tially, the intent was to examine the land use impact as well, but
difficulties in isolating significant variables and data to pinpoint
the direct effects of the new line soon became rather obvious. Due
to the host of other forces presently shaping this sector of the met-
ropolitan area, research into the impact of the Branch on land use is
best reserved for an ex-post facto study at a later date when the ele-
ments can be more sharply delineated. The extension of rapid transit
to outlying areas also opens other worthy avenues of exploration such
as revenue and tax considerations, and political questions to name but
a few. These and other valid subjects that the reader might suggest
were passed over to permit a thorough treatment of commuting aspects
as related to planning implications within the limits of time available.
Unless otherwise noted, the impact and commuting profile findings
pertain to data obtained for the Branch segment lying between the
Reservoir station and the terminal at Riverside. (See Map 1) While
of general interest, no data was collected for the remainder of the
10City of Newton, Massachusetts, Report Regarding Transit Operation
on the Newton Highlands Branch of the Boston and Albany Railroad
Tiebruary, 1957), p. A-5.
5line which closely parallels other MTA routes in Brookline and Boston,
and merely presents another in-town rapid transit situation. For all
intents and purposes, the extension begins at the Reservoir station lo-
cated on Newton's eastern boundary and concludes on that city's western
limits where a parking lot with a 2,000 car capacity is readily access-
ible to Route 128. Along the way, several other parking lots are pro-
vided to capture more "park 'n ride" customers. (See Map 1) In all, a
total of 8 stations are included in this sweep, and range from those
with immediately adjacent concentrations of population to those sur-
rounded by relatively sparse development and oriented primarily to the
auto-transit commuter.
2. Highlights of Findings and Conclusions
There can be little doubt as to the essential nature of rapid
transit extensions for the Boston metropolitan area when the impact
of the Highland Branch is viewed from the perspective of forecasts
for spiraling traffic volumes over the next two decades. As an al-
ternative to accommodating peak period flows by introducing new ex-
pressways which will further compound the dissection and dislocation
of major downtown functions, rapid transit extensions promise to pro-
vide the central business district with the accessibility so necessary
to its livelihood while minimizing the non-productive use of valuable
downtown land. Such a choice implicitly embraces the viability and
continued existence of downtown as we know it today, and attempts to
identify and prevent what might otherwise become a paradox of physical
strangulation amidst a glut of urban freeways.
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To date, the Highland Branch segment under study has succeeded in
removing about 2b per cent of the automobile movements destined to down-
town during the morning rush hours. If the effect of the entire line
were taken into account, this diversion of motor vehicle commuters
would very likely range between 4 to 5 per cent. Theoretically, the re-
duction of car trips abost frees one entire traffic lane for inbound
trips made through the Newton corridor for the hours from 6:30 to 9:00
a.m. Moreover, the decline in daily vehicular movements going into
downtown from this portal to the western sector amounts to 17 per cent
of the total number of such trips made prior to the inauguration of serv-
ice on the Branch.
The outer boundary at which the desired balance to the region's
transportation system may be achieved, is very likely delimited some-
where in the vicinity of Route 128. A number of factors are operative
beyond this circumscribed line which militate against extending rapid
transit further. Population projections for Greater Boston indicate
that the largest portion of the area's growth for the next 20 years
will take place in communities lying within this circumferential band.
Concurrent with this, prohibitive zoning as manifested through large
lot regulations will remain in force, thereby significantly affecting
density patterns in outlying communities. Commuting patterns in these
peripheral sections are already diffused as a result of residential
and employment decentralization, and will become more dispersed in
light of the continued attraction of suburban locations for future
employment centers.
This juxtaposition of low densities, and comparatively few daily
7work trips into the central business district does not justify the ex-
tension of rapid transit lines to fringe communities. Under these cir-
cumstances, the automobile is much more efficient in collecting
commuters with inbound destinations and transporting them along highway
radials and Route 128 to intermediary transfer points where transit can
take over for the remainder of the journey. This melding of transporta-
tion conveyances has been successfully implemented in the case of the
Highland Branch where the majority of the line's commuters from outlying
cities and towns find it most convenient to utilize the Riverside Termi-
nal or the station preceding it at Woodland.
When future rapid transit extensions are considered, the interrela-
tionship between transportation and land use is apt to be most critical
with respect to the placement of stations in proximity to Route 128.
This comes as a result of the unique role played by that road in the
region's circulation pattern, and the character and intensity of de-
velopment in areas adjacent to it. While it may be said that the same
growth possibilities hold for in-town locations, the marginal incre-
ment of new transit accessibility these areas may gain hardly compares
with the tremendous potential available to a 128 location that can
capitalize on transit as well. Prospective sites for transit stations
may provide service to residential centers, employment centers, vacant
land (for future development), and car-oriented stops (such as River-
side). No one of these can profit from such a grant without having
far-reaching implications throughout the entire region, and it is
for this reason that the placement of such facilities must be chosen
in coordination with a comprehensive plan.
The Highland Branch's success in attracting commuters from the
car-riding public is especially gratifying in view of the adverse con-
ditions under which the line is functioning. In reality, any of a num-
ber of other lines proposed by the Coolidge Commission in 1945 would
have provided a better test of transit extensions, and their ability
to vie with other means of transportation for a share of the commuting
market. These alternative alignments pass through areas with large
density concentrations which would prove ideal for service by rapid
transit. Coupled with this inherent locational disadvantage, the High-
land suffers from several glaring operational difficulties such as a
lack of seats, excessive crowding, and poor return service during rush
hours. These conditions are cited as the most constant source of dis-
pleasure by both occasional and regular riders alike. Nevertheless,
in spite of its shortcomings, the appeal of rapid transit to suburbanites
of all income levels and stations of life seems reasonably assured
judging from the Branch's performance. Furthermore, there is every
reason to believe that the success of the Highland can be enlarged
upon given the necessary ameliorative steps to remove the major sources
of passenger discontent.
Although findings of this study have confirmed the principle of
rapid transit extensions, the author cannot presume to endorse various
proposals for specific lines advanced by the Coolidge Commission or
other groups. Determinations as to the number and location of these
extensions are best left to an intensive examination of the region's
transportation needs. In the past, unilateral approaches to highway
and transit requirements have had unfortunate consequences on both
9the metropolitan and town scale. Only through an integrated transporta-
tion and land use plan can present defects be corrected and public policy
objectives become translated into physical development.
_-.0 I _-, - lnmmffih _
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CHAPTER TWO
THE IMPACT OF THE HIGHLAND BRANCH ON OTHER TRANSIT LINES
1. Introduction
The extension of a rapid transit line is seldom a simple matter of
providing the suburbs with a new and comparatively fast means of trans-
portation. In the past when such extensions were made, they preceded
development, and therefore supplied the impetus for new building, along
with establishing the predominant means of commuting for the section's
inhabitants. (U) Contemporary efforts in the rapid transit field arise
from different circumstances, and more often than not, follow the out-
ward migration of population which has previously settled in the outlying
reaches of the metropolis. As such, these steps are superimposed on
distinct and rather firmly implanted travel habits, and from the ensu-
ing competition between all available means of transportation, a new
equilibrium point is struck. The Highland Branch, typical of one of
these latter day transit extensions, has interrupted many of the travel
habits within Boston's western transportation corridor. As a direct
result, other public transit facilities experienced rather serious
downturns in their patronage. This transfer of ridership, as con-
trasted with the generation of new passengers who formerly used pri-
vate transportation, plays an important part in the impact of the
Highland Branch to date. In order to determine the effects of the
extension more clearly, the recent performances of the Middlesex and
Boston Bus Company, Boston, Worcester and New York Railway Company,
e.g. Shaker Heights, "the town that transit built," see for instance,
Joint Committee on Washington Metropolitan Problems, Rapid Transit
Systems in Six Metropolitan Areas., (November, 1959), p. 33.
and the Boston and Albany Railroad were examined in closer detail.
With the results obtained from this analysis, (for details see
Appendix A) the overall impact of the Highland Branch in regard to
passengers who shifted from other public carriers was estimated.
2. Shift of Passengers from Other Transit Lines to the Highland Branch
The diversion of transit riders from other lines to the Highland
Branch segment lying between the Reservoir stations and the Riverside
terminal may be seen in Table 2-1. These transfers are estimated to
be approximately 5,600 daily trips, and as such, they amount to an ap-
preciable portion of the passengers carried along that section of the
MTA extension.
Table 2-1 - Transit Passengers Diverted to the Highland Branch*
Average
Former Means of Travel Daily Changeover AMi Peak PM Peak
Middlesex and Boston 1470 240 320
Boston and Worcester 1200 310 380
Boston and Albany 2900 1250 1250
Totals: 5570 1800 1950
*See Appendix A for detailed estimates.
Table 2-2 - Per Cent of Transit Diversions to the Highland
Between the Reservoir and Riverside Stations
Avg. Daily Pass. Trips for Estimated Per Cent Transit
This Section of the Branch Transit Diversions Diversions
15,100* 5,570 37%
*Based on Highland Branch Station Passenger Count for September 24, 1959,
and MTA monthly deviation factors. (See Tables B3, and B4, Appendix B)
This substitution phenomenon is even more pronounced for the morn-
ing rush hours between 6:30 and 9 a.m., when the proportion of change-
overs consists of 50 per cent of the total number of riders carried
during that period. An inconsistency in the manner in which the re-
spective passenger counts for the Branch and other transit facilities
are taken makes a similar comparison for the evening rush hour more
difficult. Nevertheless, the number of transit riders diverted from
other lines for the period between 4 and 6 p.m. appears to be an even
higher proportion of the total passengers carried at that time.
Table 2-3 - Peak Period Transit Diversions to the Highland
Branch Between Reservoir and Riverside Stations
Avg. Pass. Trips
Inbound
From 6:30 to 9:00 a.m.
3,600*
Avg. Pass. Trips
Outbound
From 4:00 to 6:00 p.m.
2,850*
Avg. AM Peak
Transit Diversions
1,800
Avg. PM Peak
Transit Diversions
1,700**
Per Cent AM Peak
Transit Diversions
50%
Per Cent PM Peak
Transit Diversions
60%
*Figures based on Highland Branch station passenger count for
September 24, 1959, and factored to obtain average peak period
passenger volumes. The total number of riders traveling in both
directions for the morning and afternoon rush hours would be
4,300 and 3,850, respectively.
**This figure has been modified from the total appearing in Table 2-1,
so as to make the time periods for the PM peak period compatible.
In that the estimates for this alteration are based on personal
judgments, and therefore subject to a large degree of error, the
result obtained is best noted for the magnitude of transit diver-
sions, rather than as an accurate estimate of this figure.
Inasmuch as the peak hour diversions are taken to be somewhat
higher than the average daily transfers in this respect, it would
appear that the character of off-peak travel on the Branch is not as
distorted by changeovers from other transit facilities. This suggests
that the ridership for the base period between rush hours, and in the
late evening following the afternoon peak, consists of trips which
have been induced by the new rapid extension.
3. Summary
There can be little doubt as to the significant and severe impact
that the Highland Branch has had on the three main public transit com-
panies that formerly shared the commuting burdens for the western sec-
tor of the Boston metropolitan area among themselves. Although not
within the purview of this research paper, the financial distress ex-
perienced by these companies and others like them, must be confronted
when matters of public policy are decided in regard to future extensions.
As cities continue to expand horizontally and transportation patterns
become attenuated, more efficient means of access to the central city
are required for the comfort of the residents in question and for the
welfare of the entire metropolitan area. At such times, the enfran-
chised utilities which are duplicated and/or unneeded, should be re-
assigned where required with respect to the total transportation
picture or removed entirely.
The most immediate interest in these accessory transit lines,
however, was to establish the magnitude of passenger trips diverted
to the MTA extension. Readjustments in personal travel habits brought
about by the new rapid transit line have been estimated to be approxi-
mately 5,600 daily passenger trips for that portion of the line lying
between the Reservoir station and the Riverside terminal. These
14
transfers amount to 37 per cent of the MTA patronage along this section.
Estimates as to the new peak hour accommodations made by riders of this
vicinity indicate that passengers diverted from other lines constitute
an even greater number of the respective totals for the AM and PM rush
hours.
CHAPTER THREE
THE IMPACT OF THE HIGHLAND BRANCH ON PRIVATE MEANS OF TRANSPORTATION
1. Introduction
Rapid transit extensions have been advocated for a variety of rea-
sons by many groups throughout the metropolitan area. In addition to
sharing an explicit desire for improving accessibility in and out of the
central business district, these interests hope to capture new transit
riders from among those who formerly commuted by automobiles. Indeed,
until such time as mass transit is accepted as a justified deficit
service providing benefits not easily assessed in simple monetary terms,
the success of the industry must be measured in terms of financial sol-
vency, and therefore, its ability to attract patronage from the car-
riding public. Thus, from the economical aspect, and particularly from
a functional and planning standpoint, the most crucial test of the High-
land Branch (and other rapid transit extensions) remains its performance
in winning transit converts from those who travel into town by other
means.
The following analysis expands upon the Highland Branch's impact
on parallel transit lines made in the preceding chapter. An underlying
assumiption here is that the total number of trips of individuals with
inbound or downtown- destinations has not changed markedly since the
extension was established. In the case of work trips and peak hour
travel, such an assumption can be demonstrated to be rather accurate
inasmuch as the employment base for downtown Boston has been fairly
stable over the past few years.(12 A similar examination made
12Greater Boston Economic Study Committee, A Report on Downtown Boston,
1959.
recently in Chicago revealed that variations in the annual daily travel
are slight.(13) It would therefore appear reasonable to assume that the
total daily travel by various modes of transportation passing through
the Newton corridor has remained constant for the time period of this
study.
2. An Estimate of Former Automobile Travelers Currently Using the
Highland Branch
In that there are about 15,100 annual average daily passenger-trips
originating or destined for the Highland Branch stations lying between
Reservoir and Riverside (Table 2-2) and some 5,570 of these are esti-
mated to have changed from other transit lines, it follows that approxi-
mately 9,600 trips are now being taken via the rapid transit extension
that were formerly made by some other means. Assuming that this sum
represents the total round trips made in the course of a day, 4,800 in-
dividuals have been persuaded to change their mode of transportation in
favor of the Highland Branch. 0 14 While this figure of former auto-
mobile travelers represents only about 63 per cent of the MTA's total
13Chicago Area Transportation Study Group, Chicago Area Transportation
Stu, Volume I - Survey Fdings (Chicago, Ilnois, 1959).
14The total number of inbound trips will seldom correspond exactly with
the total outbound trips. For purposes of this discussion, the slight
deviation (on the order of 3 or 4 per cent) need not preclude the as-
sumption that the trips in each direction are half of the total trips
taken.
It should be further noted that inbound trips have consistently ex-
ceeded trips leaving downtown. This observation, which is based on
3 separate traffic counts taken on July 7, September 24, and November
20, 1959, suggests that the Branch's impact in reducing the number of
automobiles taken into the city may even be higher. That is to say,
a larger number of people have been induced to take rapid transit into
town (some of whom are undoubtedly transit substitutes from other lines)
and choose to return via some other means of transportation.
passengers carried between the Reservoir and Riverside points, it adds
up to a considerable reduction in east-west vehicle trips across the
Newton corridor. Based on an estimated average of 1.35 persons per
car (15) in the Boston metropolitan area, this would suggest a decrease
in the use of automobiles on the order of 3,550 cars per day (7,100
vehicle trips) for this section of the extension alone. (16)
3. An Estimate of the Reduction in Total Traffic on Major East-West
Roads Traversing the Newton Corridor
Vehicle trips across the Newton corridor have grown considerably
in the past few years. The increase in average daily traffic between
1957 and 1958 amounted to about 11.0 per cent. (Table 3-1)
15Robert Davidson, of the Boston College Studies of Urban Transporta-
tion, has suggested that an average of 1.45 persons per car may be
found throughout the entire day in the Boston metropolitan area.
(Interview with the writer, March 9, 1960). Information obtained
from the Highland Branch commuter survey (Chapter Four) indicates
that few persons from this sector traveled by car pool prior to
the inauguration of service on the line, and therefore were most
likely single occupants of their automobiles whenever they employed
that means of transportation.
As a result of these findings, a figure of 1.35 persons per car
has been chosen for the calculations in this section. This is
based on a composite index obtained from an urban traffic count-
ing exercise carried out for the Boston area during the fall of
1959 for Professor John T. Howard's class in Physical Components
of the Urban Environment.
16The reduction of cars traversing the Newton corridor is not
equivalent to the decrease in vehicles destined for downtown
Boston. This phenomenon will be explained in greater detail
in Section 4.
Table 3.-1 Average Daily Traffic on Major East-West
Roads in the Newton Corridor
1957
Watertown
Washington
Commonwealth
Beacon
Boylston
15,000*
21,500*-
15.,000*
11,000*-
32,000*
94,500
16,000-
23,800-
17,000-
13,400-
104,200
1957-58 Increase
11.0 per cent
*Wilbur Smith and Associates, Traffic Study of Newton, Massachusetts,
(New Haven, Connecticut, March, 1958) in consultation with the Massa-
chusetts Department of Public Works.
-Traffic Counts, Massachusetts Department of Public Works.
*-Reconciled Traffic Counts, Wilbur Smith; Massachusetts Department of
Public Works.
It is with particular interest, therefore, that the decrease in
traffic as a result of the Highland Branch be noted in the face of the
rising numbers of automobiles on the road. As indicated above, the de-
cline in daily automobile journeys was approximately 7,100 trips for
1959. Based on the results of the commuter survey, it is estimated
that 6,050 of these were formerly made through the corridor as defined
by the five streets appearing in Table 3--l.(l7) This amounts to a re-
duction of 5.8 per cent of the average traffic volume recorded on these
major Newton roadways for 1958. There are two clear inferences to be
drawn from this finding.
17This figure is based on the mode of transportation formerly used
and the town of origin for the given trip. With the information
which was furnished by the commuter survey and the assumed routes
of travel for these towns, it was estimated that 85 per cent of
the decrease of automobile journeys resulting from the Branch
were diverted from the Newton corridor as defined by the street
in Table 3-1.
Street
To begin with, although traffic volumes within Newton may very well
have continued to rise during 1959, it is reasonably certain that this
increase was mitigated as a direct outcome of the Highland Branch rapid
transit operation. Incomplete records for that year do not permit mak-
ing an accurate determination of these magnitudes; however, the diver-
sion of approximately 5.8 per cent of former automobile commuters to the
MTA extension has brought about a significant degree of relief in what
otherwise would very likely have been even greater traffic congestion.
As will be noted below, the second conclusion which follows as a corol-
lary to the first, is that the flow of through-traffic with origins and
destinations on either side of Newton is aided in much the same fashion
by the Branch and the relief to traffic congestion that it affords.
4. The Impct of the Hi land Branch on Daily Traffic with a
Downtown Destination
An estimated 60 per cent of the 540,000 daily person-trips made to
downtown are judged to be taken by automobile.(l8) The distribution of
these 324,000 movements varies in the course of the day from the compa-
ratively few employing this means during the morning peak period (30 per
cent of the total inbound flow) to considerably larger volumes in off-
peak hours. This raises a question of timing which, as we shall see
later, is extremely important.
The reduction of 4,800 one-way motor vehicle passenger-trips esti-
mated to have taken place over the Branch segment from Reservoir to
Riverside is not equivalent to the decline in such movements destined
for downtown. Approximately 30 per cent of the riders who resorted to
18Interview, Robert Davidson, Boston College Studies of Urban Trans-
portation, March 9, 1960.
their automobiles prior to the establishment of the Branch, used them in
conjunction with some other public transit facility. Many respondents
to the commuter survey indicated that they usually traveled with the
MTA's Commonwealth Avenue or Beacon Street lines after arriving at the
respective Lake Street and Cleveland Circle terminals via car# In
addition to these combined trips, an estimated 80 per cent of the vehicle-
movements were headed to the central city. Thus, about 2,700 one-way
automobile passenger journeys destined to downtown were reduced by the
section of the extension under study, or a little less than 1 per cent of
the total such trips made downtown every day.
Another way to view the line's impact with respect to daily trips
destined for downtown is through the decrease in such traffic passing
through the Newton corridor. Figures compiled by the 1955 Origin and
Destination study for the Boston metropolitan area indicate that
25,200 average daily traffic movements were made between downtown
Boston and the communities lying along the region's western axis be-
ginning at Newton (Appendix B, Table Bl). This volume is likely to
19It is difficult to place a precise estimate on the number of riders
who formerly made combined auto-transit trips since the commuter
survey--which provided this information--deals with a slightly
different population than the one under discussion here. Passengers
using the Reservoir station add another element to the analysis of
transit substitution carried out in the preceding chapter. On the
basis of the influence exerted by the Reservoir sample on the en-
tire population, 25 per cent has been taken as a fair approximation
of the combined auto-transit trips.
20Commonwealth of Massachusetts, Report on Traffic Studies for the
Boston Metropolitan Area (July 22, 19577 p. 37.
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have grown considerably in recent years,(21) but the absence of any di-
rect Origin and Destination data leaves the actual number of these trips
a matter of speculative determination. Based on the trend in vehicular
registrations for the sector, it is assumed that the average daily traf-
fic movements destined for downtown and passing through the Newton cor-
ridor in 1958 is 28,000, or 10 per cent greater than the volume obtained
for the 1955 study.(22)
With respect to corridor routes, the automobile-transit journeys
(discussed above) are of little or no consequence. In almost every case
these combined trips would entail passing through all or part of the
city to reach the transit terminals in question. The estimated 80 per
cent of former motor vehicle commuters with downtown destinations, on
the other hand, remains applicable to the corridor consideration. As
a result of this factor, the decrease in daily downtown movements di-
verted from the Newton portal to the region's western sector is on the
order of 4,800 vehicle-trips, or about 17 per cent of that component of
the city's traffic.
21This conclusion has been reached from the consistent decrease in
transit volumes and the relatively constant level of trips made
to downtown destinations. See for instance, Transportation Facts
and Public Policy for Downtown Boston, _op. cit., p. 5.
22Attempts to update such information usually rely on the trend in
vehicular registrations which developed during the intervening years
since the original study. By employing this approach in the present
instance, one is liable to find that the rise in trips to and from
downtown might fluctuate between 10 to 25 per cent depending on the
base years chosen for registrations from selected communities very
likely to contribute to this increase. (See Appendix B, Table B2).
Such an estimate is extremely tenuous for a number of reasons, not
the least of which is the assumption of a direct correlation be-
tween the number of daily journeys to the central city with the
number of new vehicles registered in a given portion of the metro-
politan areas. In spite of this shortcoming, no other sources of
information are available which can evaluate the change and magni-
tude of this traffic since the last survey explicitly undertaken
for that purpose.
5. The Impact of the Highland Branch on Peak Period Traffic with a
Downtown Destination
During the critical peak hour periods, the effectiveness of the ex-
tension in relieving traffic congestion becomes even more pronounced.
Table 3-2 presents an automobile counterpart to the transit information
appearing in Table 2-3 of the previous chapter. It can readily be seen
that there is an appreciable reduction in cars along the major Newton
routes for both morning and evening rush hours. Theoretically, the de-
crease in vehicle-trips almost frees one entire traffic lane for inbound
Table 3-2 - Reduction in Automobile-Trips
Across the Newton Corridor
Avg. Pass. Trips
Inbound
6:30 to 9:00 a.m.
3,600*
Avg. Pass. Trips
Outbound
4:00 to 6:00 p.m.
2,850*
Avg. AM Peak
Transit
Diversions
1,800
Avg. PM Peak
Transit
Diversions
1,700
Auto & Car-
Transit Riders
Diverted to HB
1,800
Auto & Car-
Transit Riders
Diverted to HB
Reduction of
Cars for AM
Inbound Trips
1,300**
Reduction of
Cars for PM
Outbound Trips
1,150
*Based on passenger count taken on September 27, 1959, and MTA monthly
deviation factors (See Tables B3, and B4, Appendix B.)
**Based on average of 1.35 persons per car. (See Footnote 15.)
Note: The effectiveness of the Branch in reducing peak period vehicle
trips exceeds the figures appearing in this Table, since these
estimates merely pertain to the segment lying between Reservoir
and Riverside. Due to lack of data with regard to the transit
diversions that have taken place farther down the line, no esti-
mate has been made of the total automobile-trip reduction.
trips made through the corridor during the AM peak period from 6:30 to
9:00 a.m.(23) The reduction in outbound traffic for the evening's heavi-
est hours of flow between 4:00 to 6:00 p.m., while not as dramatic,
provides some welcome relief to the usual congestion prevalent during
that time period.
Various attempts at taking the generalized data appearing in Table
3-2 and localizing the relief gained along the major corridor arteries
have proved unsuccessful at this time. Traffic counts usually under-
taken for seasonal tabulations were not made in the latter half of 1959,
the period when the extension's impact on traffic began to take effect.
However, this can be determined more closely in the near future when the
Massachusetts and Newton Public Works Departments, respectively, begin
measuring traffic volumes for 1960. (24)
One of the most significant attributes of the Highland Branch opera-
tion has been its effect on reducing the number of motor vehicles taken
into the heart of Boston during the AM peak. Based on the findings of
the commuter survey conducted for the line, an estimated 1,200 of the
morning rush hour passengers formerly made this inbound journey by
23Robert Hastings Murphy, The Disappearance of Railroad Commutation in
Boston, Massachusetts (unpublished Master's thesis, M.I.T. Department
of City and Regional Planning) June, 1958, p. 32; 660 vehicles per lane perhour can be accommodated during peak hour flow.
24In discussions with this writer, neither the Newton Traffic Engineer,
nor Police Officer in charge of that city's traffic divis.on would
hazard a guess as to the streets where this reduction may have taken
place.
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automobile. (25) The number of persons destined downtown by automobile
between 7 and 9 a.m. has been placed at 50,000.(26) As a result of the
impact of the Branch in diverting auto-commuters to rapid transit, the
relief in AM peak period traffic due to the influence of the extension's
Riverside-Reservoir section is about 21 per cent. Moreover, if the im-
pact resulting from the full extent of the Branch were defined, this re-
duction in traffic destined downtown would very likely range between
4 to 5 per cent.
6. Sumary
One of the key elements contributing to the overall success or
failure of a rapid transit extension is its ability to induce patronage
from the car-riding public. The performance of the Highland Branch for
the first nine months of operation has been moderately successful in
this vein. Despite the line's seemingly commonplace record with re-
spect to generating new transit riders, the resulting decrease in the
use of private means of transportation has been of a noteworthy
magnitude.
The relief in congestion for both through and local traffic using
Newton's five major east-west roads, has been estimated to be about
6 per cent of the average daily volumes using these roadways during
1958. Daily traffic destined for the central city, and passing through
the corridor was reduced by 17 per cent, but the decrease of motor
25This estimate is based on responses to the commuter questionnaire for
the morning rush hours and was modified to account for seasonal vari-
ation. About 42 per cent of the AM peak passengers formerly used
cars for their inbound journey, and approximately 80 per cent of
these were destined for downtown.
26interview, Robert Davidson, op. cit.
vehicles entering downtown Boston over the entire day as a result of the
Branch was negligible, yielding a saving of slightly less than 1 per cent.
Despite the extension's unimpressive record in affecting all-day
traffic to downtown, the impact was diametricaltropposite for the critical
rush hours. In that a major portion of the newly won public transit ad-
herents used the line during the compressed peak hour periods, their
change in mode of transportation had significant overtones for downtown,
and the region's entire transportation system. Approximately 1,300 and
850 cars are believed to have been removed from the morning and evening
rush hours, respectively, through the diversion of former auto-passengers
to the Branch. Needless to say, as commuter congestion pyramids at each
point closer to the central city, the improvements brought about by these
conversions, however slight they may appear in comparison to the total
downtown stream of cars, are extremely important. Apart from the number
of automobiles removed from crowded roads as a result of the extension,
the relief in overall traffic entering downtown, and directly attribut-
able to the section of the Branch under study is estimated to be on the
order of 2} per cent for the morning rush hours. The impact due to the
full length of the extension is very likely in the range of 4 to 5 per
cent for the same time period of the day.
The statistics advanced here are at best only educated guesses as
the
to the quantitative influence that/Highland Branch has had on the re-
gion's transportation system. Each of them is based on other estimates
which have been prepared from similar material that eludes precise
measurement. Perhaps the most important point in the case at hand,
is that despite inherent shortcomings--which will be discussed below-
the Highland Branch has succeeded in making sizeable inroads into the
heavy motor vehicle traffic flows experienced daily in urban life.
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CHAPTER FOUR
A COMMUTER PROFILE
An essential ingredient to the Highland Branch's success in provid-
ing some traffic relief to congestion in the Boston metropolitan area
has been the fundamental change it created in the commuting patterns of
many of its patrons. In order to understand this aspect of the line's
impact more clearly and to evaluate the implications this development
may hold for future rapid transit extensions, a second level of analysis
of the Branch was undertaken by means of a commuter questionnaire. This
survey was designed to learn more about the characteristics of the line's
passengers, their reasons for using the Branch, attitudes they share with
respect to the service received, and many of the other factors which con-
stitute a commuter profile for the MTA extension.
The questionnaire (a copy of which appears in Appendix C) was dis-
tributed on March 16, 1960. That day was chosen since it was free from
any unusual department store sales and civic or sports events which might
tend to bias the responses received. The survey was conducted from the
hours of 7 a.m. to 6 p.m. and was limited to inbound trips originating
between the Reservoir station and the Riverside terminal.
Interest generated by the survey attests to the fact that the sub-
ject of urban transportation is certainly one of the major problems
confronting metropolitan areas today. By the end of the first week
(when the responses were cut off to facilitate processing) 37 per cent
of the 5,900 questionnaires which were distributed had been completed
and returned. (27 In all, it is estimated that about L2 per cent of the
commuters were motivated by their deep involvement in this matter to
cooperate with the survey.
The commuter profile compiled for the Highland Branch is made up
of two parts: the factual material amassed from passenger responses,
and the inferences drawn from these answers. An underlying premise is
that the aggregate behavioral pattern exhibited by the linet s riders can
serve as a guide for the establishment of other extensions. In addition,
a deeper understanding of the forces set in motion when rapid transit is
available to suburban communities may prove useful in estimating the im-
pact of future expansions to the MTA system and their ramifications for
metropolitan transportation.
The material presented below parallels closely the organization of
the commuter questionnaire. Most of the paragraphs have been numbered
to correspond with the question numbers themselves, and in the instances
where cross-tabulations appear, a heading describing both of the questions
compared is used. Discussion of the tabulated responses follows the
tables into which the data have been compiled.
27The distribution of responses closely approximated the stratified
sample desired on a station basis. However, with respect to time
of day, the sample was skewed, with the morning riders showing a
larger proportionate share than was anticipated, while late after-
noon responses (between 4 to 6 p.m.) were appreciably below the 14
per cent predicted for that time period. These deficiencies will
reflect slight differences in some of the aggregate responses which
have been tabulated; nevertheless, their magnitude is not viewed as
prejudicial to the basic characterizations brought out in the mate-
rial which follows.
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I. RESPONSES WITH REGARD TO THE TRIP BEING TAKEN WHEN THE QUESTIONNAIRE
WAS DISTRIBUTED
A. Tabulations
1. Time of Day (Question: Wat time of day did you receive
this questionnaire?)
Table la - Time by Station
W Wab E H C , CH Res (28) Total
7-9 422 79
9-4 102 19
4-6 12 2
Tl. 536 100
217 59 114 71 151 77 162 56 137 52 110 62 105 59 1418 65
146 39 42 26 29 15 97 34 107 41 57 32 65 36 645 30
__ _. _2 10 _17 7 9 6 _ _15 5
370 300 161 100 197 10D 288 J0 261100 176 100 179 30 2168100*
*All percentages have been rounded off and may not total 100 per cent.
Table lb - Per Cent Distribution by Time Period
Hrs. Riv W Wab E H C CH Res
7-9 30 15 8
9-4 16 23 6
4-6 11 7 5
Tl. 25 17 8
11 11 10 8 7
5 15 16 9 10
16 27 16 9 9
9 13 12 8 8
As was to be expected, the majority of. inbound trips took place in
the morning rush hours. Of special interest is the variation by stations.
28For purposes of clarity of presentation, the chapter prefix to tables
has been dropped. In addition, the following abbreviated code for
station names (reading from left to right) has been assumed:
R - Riverside
W - Woodland
Wab - Waban
E - Eliot
H - Newton Highlands
C - Newton Center
CH - Chestnut Hill
Res - Reservoir
Hrs. Riv
Total
100
100
100
100
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For the section of the Branch under study, one fourth of the commuters
pass through Riverside (Table ib) in the course of the day. In the morn-
ing peak period this figure is increased to almost one out of every three
riders. Woodland and Riverside, the two major car-oriented stations, ac-
count for 42 per cent of the total day's passengers and 45 per cent of the
AM peak period patronage.
Riverside, Eliot, and Waban experience their heaviest inbound use
during the hours between 7 to 9 a.m. Newton Center, Newton Highlands,
Reservoir, and Woodland, on the other hand, incline towards a more bal-
anced ridership over the day. This is very likely due to the relatively
higher density concentrations surrounding the first three named stations,
and the convenient access by car and feeder bus to the last named stop.
In each instance, the given station's service area is sufficiently large
to generate the types of trips made during off-peak hours.
2. Purpose of Trip (juestion: What was the purpose of the trip
you were making at that time?)
Table 2a - Purpose of Trip by Station
Pur-
pose Riv W Wab E H C CH Res Total
Wk 387 72 219 59 102 63 144 73 181 62 150 57 116 66 90 50 1389 63
Soc 28 5 29 7 13 8 8 4 12 4 16 6 6 3 11 6 123 6
PB 21 4 35 9 11 7 6 3 22 8 17 6 13 7 10 6 135 6
Shp 35 6 50 13 9 5 16 8 30 10 34 13 15 8 19 10 208 9
Sch 71 12 39 11 20 12 24 11 33 10 31 12 26 15 41 23 285 13
Other9 1 10 1 _6 186 21
551100 382 100 163 100 202 100 297 100 266 100 178 100 180 100 2219 100
Table 2b - Per
Pur-
pose
Wk
Soc
PB
Shp
Sch
Other
Tot.
Wab
7
11
8
5
7
10
8
Cent Distribution by Purpose of Trip
H
13
10
16
14
12
24
13
C
11
13
13
16
11
23
12
Res
6
9
7
9
14
11
8
Total
100
100
100
100
100
100
100
In that work, and to some degree school, trips are usually made on
a daily basis, it is not surprising
majority (76 per cent) of the trips
The remaining trips tend to be of a
that together they account for a
generated by the Highland Branch.
more intermittent nature, the larg-
est portion of these (9 per cent) being devoted to shopping. Neverthe-
less, the off-peak ridership weakness exhibited by other transit facilities
seems no closer to satisfactory resolution in the case of the Highland
Branch as a result of the rather low patronage resulting from such
trips.(29) This conclusion (elaborated on in Part II below) follows
from the lack of success in attracting a larger number of trips among
those classifications which are likely to be taken during the off-peak
period.
29The Highland Branch has undoubtedly opened up a new avenue of accessi-
bility to the region's western corridor, and induced many new shop-
ping and other trips to downtown Boston which were formerly made
elsewhere. Nevertheless, the magnitude of off-peak travel is equal
to that on the MTA's other rapid transit lines. (See Appendix C,
Table Cl)
W
16
23
26
24
14
13
17
Riv
28
23
16
17
25
11
25
30
The predominance of early morning journeys from Riverside is re-
flected once more by the 72 per cent of work trips and 12 per cent of
school trips originating at that station. Similarly, Woodland's heavier
off-peak patronage may be seen by the substantially larger ratio of social-
entertainment, personal business, and shopping trips it attracts beyond
its proportionate share of the total number of passengers carried in all
categories. (Table 2b) Reservoir displays the most heterogeneous charac-
teristics of all insofar as purpose of trip is concerned. Only one out
of every two passengers boarding at that station has a work destination,
while almost one of every four is a student going to school. This marked
decrease in work trips is most likely due to the choice of transportation
available at this in-town point. Both the Beacon Street car terminal and
the Commonwealth Avenue line are easily accessible to riders in this area.
Since each otfers a reasonable chance of getting a seat for the length of
the inbound journey, commuters are prone to choose comfort over the some-
what faster travel time, but rather overcrowded conditions, afforded by
taking the Highland Branch into town.
3. Destination of
Riv
Dntn. 442 82
Be. bin. 79 15
Aft. Din.l 
Tot. 536 100
W
282 77i
57 16
367 10
rrip (Question: Where were you going on that
trip?)
Table 3 - Destination by Station
Wab E H C CH Res
127 79 146 74 205 71 211 84 139 79 109 61
27 17 37 19 57 20 32 12 33 19 62 35
. _ _ 16 2 ) _22 _2 _2
0161 100 196 300 287 100 262 M00 176 100 178 300
Total
1671 77
384 18
108 _I00
2163 100
31
32
Almost four out of every five commuters riding the Highland Branch
has a downtown destination.(0) This exceptionally high percentage em-
phasizes the line's role in diverting private car trips destined for the
central city to transit and thereby considerably relieving potential in-
town congestion. The majority of the extension's remaining riders alight
at stations before downtown (18 per cent), while an exceedingly small
number (5 per cent) are "through" commuters to other commnities in the
metropolitan core area. It is evident that prospective riders for des-
tinations beyond those transit stations immediately on either side of
downtown are more likely to use other means of transportation to reach
their goal.
A breakdown by stations reveals essentially the same results as the
total sample distribution with some slight exceptions. Reservoir, the
most notable of these, has 35 per cent of its passengers destined for
stations before downtown and only 61 per cent going into the central busi-
ness district. This is probably due to the large proportion of school
trips made from that point. Riverside and Newton Center each have a
somewhat larger portion of their respective riders traveling into the
central, city.
3 Downtown Boston is defined as the area lying east of Massachusetts
Avenue, north of the Fart Point Channel, and west and south of
Boston Harbor and the Charles River, respectively.
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4. Frequency of Trips Taken (Question: Counting all means of travel,
how often do you go this particular
destination?)
- Frequency of Inbound Trips by Station
Freq. Riv W Wab E H C CH Res Total
DMifr 397 75 211 58 113 72 158 81 191 67 156 60 119 68 120 68 1465 69
2,3 42 8 42 12 13 8 13 7 33 12 31 12 25 14 21 12 220 10
less 8717 1102 3 2 0 12 6121 728
Tot. 526 100 363 100 156 100 195 100 285 100 259 100 174 100 176 10D 2134 100
Almost 70 per cent of those responding indicated that they took
daily inbound trips. Another 20 per cent were more infrequent travelers
accounting for less than 2 or 3 trips a week. Eliot and Riverside showed
a comparatively high proportion (81 and 75 per cent, respectively) of
their passengers as having daily business in town. Contrary to the group
average, Woodland and Newton Center reported low daily figures and above
normal percentages for the infrequent category of trips taken in the
course of a week. This would seem to confirm the function served by each
of these stations. Riverside appears to be a hub for working commuters
from areas beyond Route 128, while Woodland draws on many of the shoppers
and other intermittent travelers from nearby communities lying on the
other side of that circumferential highway route. Newton Center, as its
name suggests, is a center to which feeder buses come, and also has a
relatively high density neighboring area which tends to build up its
infrequent ridership, and thereby diminishes the relative importance
of the work-bound commuter at that station. It is also worthwhile to
note that Reservoir, despite its heterogeneity, reflects the group
34
percentages in the frequency with which its passengers go into town.
Evidently, the comparatively large number of school riders who use that
station are daily commuters.
5. Use of the Highland Branch (Question: How often is the Highland
Branch your means of travel to this
particular destination?)
Table 5 - Use of Highland Branch
Frequency Number Per Cent
Always 1,607 74
One half 230 11
One quarter 123 6
Rarely 139 6
First time 5
Total 2,154 100
A substantially large portion of the Highland Branch patrons have
come to rely on the line regularly when taking inbound trips similar in
nature to the one they were engag.:d in when this survey was taken. This
group of consistent riders dwarfs the 12 per cent segment of passengers
who use the line infrequently (about one quarter of the time or less) for
their commuting. It is interesting to note the number of first time rid-
ers whose surprisingly high proportion suggests that the extension's im-
pact on the community is not as yet stabilized.
Eliot and Woodland reveal slight deviations from the total sample
distribution. In the former instance, the influence of a larger number
of working commuters (see No. 2 above) has most likely contributed to
the 83 per cent of the passengers always using the extension from that
station. The relatively higher percentage of intermittent kinds of trips
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originating at Woodland are probably responsible for the rather low 68
per cent of the riders who always use the Branch and the above average
17 per cent who have call to use it for one quarter or less of their in-
bound trips.
6. Alternative Means of Travel (Question: If you do not always use
the Highland Branch, check two other
means of travel you often use and
circle the most important one.)
Table 6 - Alternative Means of Travel
Most Important Mentions
Car
Car pool
Car and MTA with
connections at:
Cleveland Circle
Lake Street
Other, specify
Boston & Worcester bus
Middlesex & Boston bus
with connections to MTA at:
Cleveland Circle
Lake Street
Other, specify
MTA other than the
Highland Branch
Boston & Albany main line
Other, specify
Total
173 58 365 42
16 5 46 5
16
4
12
8
0
0
2
9
49
6
295
18
4
15
47
1.
2.
3.
4.
5.
6.
7.
8.
9.
0.
x.
y.
124
863
7
2
7
8
2
1
2
5
14
5.
100
17
2
100
Automobile remains the most important alternative means of travel
employed by commuters when not using the Highland Branch. Counting com-
bination trips, (which would necessitate driving through Newton before
transferring to transit) 73 per cent indicated that car was their most
important alternative choice, while 63 per cent listed it among the two
main means of travel they employ apart from the MTA extension. The sec-
tor's dependence on the Boston and Albany main line is suggested by the
rather high rating (17 per cent and 14 per cent respectively) it was given
by respondents. This points up the most immediate potential source of new
passengers for the Highland Branch, should efforts to stay final abandon-
ment of the railroad's commuter trains fail. The resulting change in the
commuting equilibrium would very likely involve patrons of the outlying
Branch stations for the most part, since travelers at that end of the line
emphasized the Boston and Albany more in their responses. Recourse to the
other mass transit lines presently serving the area (Boston and Worcester,
and Middlesex and Boston) was more uniformly distributed throughout the 8
station district, while passengers who relied on MTA other than the High-
land Branch were more frequent in number at the in-town end of the line.
B. Cross Tabulations
Work
Soc. or Ent.
Pers. Business
Shopping
School
Other
Totals
Table 1 by 2 - Time by
1,154 81 191 28
7 -- 96 14
14 1 113 16
17 1 184 27
221 16 51 7
9 1 _a 8
1,422 100% 688 100%
Purpose of Trip
43 41
19 18
8 8
6 6
13 12
16
105 100%
Totals
1,385 63
122 6
135 6
207 9
285 13
___L8 4
2,215 100%
For all intents and purposes, every inbound trip made on the High-
land Branch between the hours of 7 to 9 a.m. was either to work or to
school. In addition, approximately 83 per cent of the work trips and
78 per cent of the school trips made in the course of the day occur during
the morning peak period. Off-peak ridership, on the other hand, is char-
acterized by social-entertainment, personal business, and shopping trips,
all of which experience their greatest frequency between 9 a.m. and 4 p.m.
It should be noted, however, that 28 per cent of the respondents indicated
they were going to work during this mid-day period, and thereby consti-
tuted the most frequent type of trip taken for these hours. This promi-
nence of work trips for the off-peak period held true in every instance
where the number of responses was considered significant (over 100) with
the exception of Woodland where shopping trips exceeded work journeys,
30 to 21 per cent, respectively.
One explanation for this phenomenon may be due to what could be
termed the "spill over" from the morning peak period, as work trips con-
tinue at a diminishing rate throughout the entire morning. Whether
this is an accurate observation of the process or not, it would be well
not to lose sight of the fact that a fairly large number of work trips
are taken during the base period between the morning and afternoon rush
hours.
Travel during the afternoon peak period is made up largely of school
and work trips. Due to some confusion on the part of respondents, the author
believes these journeys to be homeward bound, and in effect represent reverse
riders who are making inbound trips in the afternoon. (31) The beginning
of the late evening commuting is detectable by the 18 per cent of social
and entertainment trips being made during these hours.
Table 1 by 3 - Time by Destination of Trip
Destination 7 - 9 4 - Total
%1# % # %# %
Downtown 1,103 78 515 80 52 50 1,670 77
Before Downtown 264 19 82 13 38 36 384 18
After Downtown 49 _ _ 15 _ 108 5
1,416 100 641 100 105 100 2,162 100
Downtown trips predominate for the greater part of the day. Move-
ments to destinations before downtown constitute a fairly sizeable per-
centage of the early morning and afternoon rush hour periods. In the
former case, the relatively large number of school trips(32) are un-
doubtedly reflected in the close to one out of five journeys terminating
before downtown. The even larger proportion (36 per cent) for the
31The Branch has generated a fairly sizeable reverse ridership during
the course of the day and particularly in the morning rush hours.
As with the inbound trips, the major portion of these journeys are
school or work oriented. Many of the workers are domestics serving
homes within Newton and nearby communities. Several local residents
indicated to the writer that their former difficulties in getting
these services have been overcome as a result of the easy transporta-
tion now available to women generally traveling from in-town stations
to suburban homes. Another segment of the work force is destined for
Newton and Needham industrial parks along Route 128. Local taxi con-
cerns report a considerably increase in business due to this element
alone, in that bus service to these employment centers is practically
non-existent.
32These trips are made up of primary and secondary school students go-
ing to local schools in Brookline, and college students traveling to
Northeastern, Boston University, and Boston College.
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evening peak period may be somewhat misleading in that this total repre-
sents only 10 per cent of the entire group of trips terminating before
downtown. In any event, this figure is most likely influenced by the
regular reverse riders, (both school and work oriented) and who in all
probability reside in areas located before downtown.
1 by 4 - Time By Freouency of Trip
Table 1 by 4 (a) - Distribution by Time Period
Frequency 7 - 9 9 - 4 4-6 Totals
Daily 1,249 90 163 26 52 53 1,464 69
2 or 3 87 6 118 19 15 15 220 10
Less than 2 or 3 ____ 4 __ 3 21
1,387 100 634 100 99 100 2,120 100
Table 1 by 4 (b) - Distribution by Frequency
Frequency 7 - 9 9 4 4_-_6 Totals
Daily 85 11 4 100%
2 or 3 40 54 7 100%
Less than 2 or 3 12 700
Totals 65 30 5 100%
A cross tabulation between time and frequency of trip confirms a
conclusion elaborated on above. Ninety per cent of the morning peak
period ridership consists of daily commuters, while patronage during
off-peak hours is largely made up of infrequent travelers, a fact which
underlines the chronic problem of public transportation, and appears to
be no closer to solution by merely extending rapid transit out to sub-
urban areas. Nevertheless, a sizeable core of the passengers (probably
engaged in work trips) indicated that they have daily business in town
during the off-peak period. About half of the inbound riders between 4 to
6 p.m. require daily transportation as well, which undoubtedly corresponds
with the number of regular reverse trips made on the Branch.
2 by 4 -
Purpose
Work
Social
Personal
Shopping
School
Other
Totals
Purpose by Frequency of
Table 2 by 4 (a)
Dal
1,215 81
10 1
11 1
6 -
239 16
22 1
1,502 100
Trip
- Distribution by Frequency
2 or 3
112 48
24 10
29 12
38 16
25 11
8 _
237 100
Less than 2
61 12
89 19
95 20
164 34
21 4
4A9 100
479 1-00
Totals
1,389 62
123 6
135 6
208 9
285 13
79 4
2,218 100
Table 2 by 4 (b)
Daily
87
8
8
3
84
27
68
- Distribution by Purpose
2 or 3
8
Less than 2
5
By far the vast majority of work and school trips are made on a
daily basis, (Table 2 by 4 (b)) while the preponderant number of social,
personal business, and shopping movements occur less han 2 times (and
perhaps more infrequently) in the course of a week.
Purpose
Work
Social
Personal
Shopping
School
Other
Totals
Totals
100%
100%
100%
100%
100%
100%
100%
2 by 5 - Purpose by Trip by Frequency of Use of the Highland Branch
Table 2 by 5 (a) - Distribution
Almost
1,039 63
69 4
93 6
145 9
235 14
56 _
1,637 100
About
153 65
15 6
9 4
26 11
25 11
27 _1
235 100
About
141 77
8 4
7 4
14 8
9 5
184 100
Table 2 by 5 (b) - Distribution
Almost About About
Always 4 ~
72 11 10
57 12 7
76 7 6
69 12 7
83 9 3
71 9 6
73 10 8
by Purpose of Trip
Rarely
91 65
7 5
9 6
16 11
12 9
141 _
141 100
First
Time
12 21
22 39
5 9
10 18
2 4
5_109
56 100
by Frequency of Use
First
Rarely Time
6
6 18
7 4
8 5
4 1
8 6
6 2
The distribution of use of the Highland Branch by each purpose of
trip corresponds approximately with the distribution of the entire sample.
Only social and school trips vary slightly from this pattern. Fifty-
seven per cent of those taking social-entertainment trips indicated that
they always use the line, while 18 per cent cited this was their first
experience with the extension. This phenomenon may be expected to con-
tinue since persons making intermittent inbound trips are less likely to
Purpose
Work
Social
Personal
Shopping
School
Other
Purpose
Work
Social
Personal
Shopping
School
Other
Totals
Totals
1,436 65
121 5
123 5
211 9
283 13
79 4
2,253 100
Totals
100%
100%
100%
100%
100%
100%
100%
be acquainted with the Branch. (Eighty per cent of those using the Branch
for the first time travel into town less then 2 times a week.) The above-
average 83 per cent of the school movements made via the extension is very
likely a result of the lack of other means of travel available to the in-
dividuals concerned. The elementary school pupil because of his age, and
the college student because of his lack of funds, do not have very much
leeway for their transportation and will be more frequent riders on the
transit line that best suits their purpose.
Excluding Riverside and Woodland, the number of working commuters
who always use the line would be on the order of 81 per cent, or 9 per
cent greater than those indicated in Table 2 by 5 (b) above. Residents
from the outlying towns are less inclined to use the Branch regularly as
is suggested by the 71 and 63 per cent of the respective persons going to
work who regularly board the extension at those stations. This may be
due to a number of factors, not the least of which are the lack of conven-
ience in reaching the Branch and the psychological temptation to pene-
trate the city's complex as deeply as possible.03) In-town patrons
who live closer to the line do not have to resort to their cars as
much as other commuters to gain access to the extension (see cross
tabulation 12 by 14 below) and have come to depend on the Highland
more heavily.
33See for instance, Charles E. Stonier, "Metropolitan Traffic Crisis"
Traffic Quarterly (April, 1957) p. 218.
4 by 5 - Frecuency of Trip with Frequency of Use of Highland Branch
Table 4 by 5 (a) - Use of Highland Branch
Almost About About First
Frequency Always __ Rarely Time Tot
Daily 1,179 75 130 57 60 49 77 56 8 16 1,45
2 or 3 121 8 53 23 26 21 7 5 2 4 20
Less than 2 or 3 271 17 _ 20 3 3 5 2 L00
Totals 1,571 100 228 100 122 100 136 100 50 100 2.10
Table 4 by 5 (b) - Frequency of Inbound Trip
Daily
2 or 3
Less than 2 or 3
Totals
81
58
61
75
9
25
10
11
4
12
8
6
3
12
6
100%
100%
100%
Four fifths of the commuters who ride the Highland Branch and who
have daily business in town almost always use the extension as their chief
means of transportation. Riverside, and particularly Woodland, are the ex-
ceptions once more, having 78 and 70 per cent of their respective daily
riders employing the line consistently. However, the frequency of use by
daily patrons for all other stations lies between a low of 82 per cent
for Reservoir to a high of 89 per cent at Chestnut Hill. It is clearly
evident again that an overwhelming portion of the Highland passengers
rely on the Branch for their daily transportation into town.
The line's inability to attract less frequent commuters is demon-
strated once more by this comparison. About 60 per cent of the respond-
ents taking inbound journeys 2 or 3 times a week or less indicated they
always use the extension. (There was no distinctive variation of this
pattern on a station basis.) Since it has been established that the
als
4 69
9 10
721
7 100
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majority of these trips originate during off-peak hours,(see Table 1 by 4
above) recourse to other means of transportation (namely automobile) still
satisfies the requirements of a large number of these commuters for trips
made in between the morning and afternoon rush period.
Table 4 by 6 - Frequency of Trip by Alternative Means of Travel
Dail
Most
Car
Car pool
Clev. Cir.
Car - Lake
Car - Other
B& W
M & B - Cir.
M&B- Lake
M&B Other
MTA
B& A
Other
Totals
Imp.
71 44
14 9
11 7
2 1
9 6
5 3
3
39
6
61
1
2
24
100
2 or 3 Times Less than 2
Men- Most Men- Most Men-
tions
# '7
105 35
15 5
20 7
2 1
24 8
29 10
5 2
1 -
9 3
19 6
50 17
19 6
298 100
IMP. tions
#f % # %
26 65 37 38
- - 7 7
3 8 5 5
1 - 2 2
1 - 1010
1 - 1010
-- 33
-- 11
-- 22
2 2 6 6
615 9 9
-__ -
66
40 100 98 100
Imp. tions
79 82 50 29
2 2 8 5
2 2 2313
1 2 5 3
2 2 12 7
3 3 2213
- - 10 6
-- 2 1
-- 2 1
4 4 12 7
3 3 14 8
_ - 10 6
96 100 170 100
]
3
4
29
Totals
lost Men-
Cm±. tions
'6 59 192 34
6 5 30 5
.6 5 48 8
4 1 9 2
2 4 46 8
9 3 6111.
- - 18 3
- 4 1
2 1 13 2
9 3 38 7
816 7413
6 2 _2 6
8 100 568 100
As inferred in previous discussion, an appreciable number of the
daily riders who do not always use the Highland Branch favor the Boston
and Albany main line as their alternative means of travel. In that an
ever larger number of that group prefers car, (44 per cent citing it as
their most important choice, 35 per cent as one of their main alternatives)
y
the competition will be keen for the MTA extension to gain these prospec-
tive passengers. Nevertheless, past experience has shown that a fairly
large proportion of former railroad commuters can be won over as consist-
ent riders so long. as the Branch provides adequate service to meet their
travel criteria. (See Part III below.)
Commuters with less frequent call to take inbound trips indicate
an overwhelming preference for automobile as their alternative mode of
transportation. As was implied by the cross tabulations above, these
passenger-trips, which are generally taken during off-peak hours, do not
use the Highland Branch as consistently as do those taken with a daily
frequency.
II. RESPONSES WITH REGARD TO TRIPS OTHER THAN THE ONE THAT WAS TAKEN
WHEN THE QUESTIONNAIRE WAS DISTRIBUTED
Tabulations
Frequen
Freg. R
Daily 19 4
2 or3 36 8
Less Al12 88
Tot. 470 XD
cy of Other Trips (Question: Counting all means of travel,
how often do you make inbound trips for
a reason other than the one you stated
in Question l?)
Table 7 - Frequency of Other Trips by Station
W Wab E H C CH Res Totals
#% # %# %# % # % , %# % # %
15 5 11 8 10 6 17 7 14 6 1610 23 14 125 7
36 11 19 14 28 16 37 15 25 11 25 16 29 18 235 12
266 8Q 5 78 D 78 196 785 8 1167 2 68 1529 81
317100 135 =00 172 100 250 IM 224 30M 157 30) 1641200 1889 100
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An overwhelming number of the respondents indicated that they make
inbound trips (for reasons other than the one stated in Part I) less than
2 or 3 times a week. With the exception of Newton Center, this pattern
appears to vary directly as a function of distance. While the rise is
gradual or level for stations serving Newton, it becomes more pronounced
in the case of Woodland and Riverside, stations serving communities be-
yond Route 128. At the risk of oversimplifying, it therefore appears to
be axiomatic that interaction between these suburban cities and towns and
the central city becomes less frequent for trips other than the daily vari-
ety (e.g., school and work) suggested by the previous section. There is no
way of learning the Branch's impact on increasing the flow of these less
frequent movements without a follow-up study. Yet it is relevant to note
that extensions to suburban areas will, of necessity, have to cope with this
inverse pattern of interwthns, especially during off-peak hours.
8. Purpose of Other T
Purpose
Work
Social -
Personal
Shopping
School
Other
Totals
rips (Question: What is the most common reason for
these trips?)
Table 8 - Purpose of Other Trips
Number Per Cent
264 12
Ent. 872 39
Bus. 334 15
618 28
71 3
2,236 100
Social-entertainment, shopping, and personal business are the most
common reasons for taking other inbound trips. As we have seen in a
9.
ATwo
Tot .
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cross-tabulation between time of day and purpose of journey, these trips
are usually taken during off-peak hours.
Frequency of Use of the Highland Branch (Question: How often do
you use the Highland
Branch for these trips?)
Table 9 - Frequency of Use of the Highland Branch
R W Wab E H C CH Res Totals
178 38 135 43 61 45 76 45 124 49 123 54 57 35 79 49 833 44
53 11 41 13 22 16 22 13 34 14 29 13 27 17 21 13 249 13
42 9 27 9 10 7 19 12 20 8 15 7 17 11 17 10 167 9
198 .2 108 5 L 2 5130 .2 29 61 26 60 2 45 28 640
471100 311 100 137 100 168 100 251100 228 1C0D 161100 1621001889 100
Inasmuch as the purposes for other types of inbound trips are de-
cidedly off-peak hour travel in nature, it is not surprising to learn
that a comparatively small percentage of them are consistently made on
the Highland Branch. A closer inspection of the station breakdowns
shows this to be a distribution of extremes, where one either almost
always or rarely employs the rapid transit extension when engaged in
such trips. With the exception of Riverside, and to a lesser extent,
Chestnut Hill, those patrons who regularly commute via the line seem to
hold a slight edge over passengers who seldom use it. Despite some irreg-
ularity in the sample distribution, it again appears as if those re-
siding closer to the central city show a stronger preference to travel
on the extension for these kinds of trips than do commuters living
farther out from downtown Boston.
Alternative Means of Travel (Question: If you do not always
use the Highland Branch, check two
other means of travel you often
use and circle the most important
one.)
Table 10 - Alternative Means of Travel for Other Trip.
1. Car
2. Car pool
Car and MTA with connections at:
3. Cleveland Circle
4. Lake Street
5. Other, specify
6. Boston and Worcester bus
Middlesex and Boston bus with
connections to MTA at:
7. Cleveland Circle
8. Lake Street
9. Other, specify
o. MTA other than the Highland
Branch
x. Boston and Albany main line
y. Other, specify
Totals
Most Important
646 81
10 1
32
2
5
25
3
2
1
28
29
10
793
4
4
1
100
There can be little question as to the increasing emphasis placed
on the automobile as the prime alternative means of travel for the major
types of trips indicated in Tabulation 8. Eighty-one per cent cited the
car as their most important choice, and 57 per cent mentioned it among
their two main transportation conveyances for making these off-peak
journeys. (For Question 6, which reflects the more frequent types of
10.
Mentions
1,162
77
171
16
62
166
52
115
120
74
2,055
6
6
100
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trips taken, the responses for alternative means listed car 58 and 42 per
cent, respectively.) Other mass transit facilities received little at-
tention in the balloting for major preference, and only incidental refer-
ence was made to the Boston and Worcester, Boston and Albany, Middlesex
and Boston, and MTA in the secondary responses. This pattern was consist-
ent for all stations. Only passengers at Reservoir enjoying the conveni-
ence of other MTA lines nearby indicated a significant amount of first
choice interest (21 per cent) for the MTA.
Once more these findings lead to the same inexorable conclusion,
namely that people's habits and not the lack of rapid transit facilities
in outlying areas determine the light off-peak ridership experienced on
the Highland as well as on other public transit lines.
B. Cross Tabulations
8 by 9 - Purpose of Trip by Frequency of Use
Table 8 by 9 (a) - Distribution by Other Purpose of Trip
Almost About About
Always Rarely Totals
# % # % # % # %
Work 144 14 34 11 24 13 45 7 247 11
Social 286 28 134 44 76 40 367 54 863 40
Personal 162 16 46 15 31 16 86 13 325 15
Shopping 352 35 79 26 48 25 128 19 607 28
School 44 4 8 3 4 2 11 1 67 3
Other 28 4 _ _ _ 3 74 
1,016 100 305 100 188 100 674 100 2,183 100Totals
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Table 8 9 (b) Distribution by-Frequency of Use
Almost About About
A Rarely Totals
Work 58 14 10 18 100%
Social 33 16 9 43 100%
Personal 50 14 10 26 100%
Shopping 58 13 8 21 100%
School 66 12 6 16 100%
Other 10'5
Totals 46 14 9 31 100%
As previously noted, social-entertainment, personal business and
shopping trips make up 83 per cent of the total response, and therefore
are the most frequent reasons advanced for taking inbound trips apart
from the one made on the day of the survey. In each of the last two
named purposes, over one half of the passengers disclosed that they
almost always commuted with the Highland Branch. Only one' third of
those making a social trip consistently relied on the Branch, however,
and some 43 per cent of their number rarely used it. These variations
seem reasonable in light of the fact that personal business and shopping
movements are usually made during the day when, for reasons of conveni-
ence, speed and other factors set forth in the next section, the commuter
is more inclined to use rapid transit. Social or entertainment trips,
on the other hand, originate largely during the evening hours when,
more often than not, the head of the household is home, and the con-
venience of the family car cannot be matched by the infrequent and
less direct services of transit. Therefore, the greatest potential
for enlarging and developing a consistent off-peak rapid transit patron-
age seems to lie in a more widespread appeal to those riders with shop-
ping and personal business purposes in mind.
III. GENERAL INFORMATION RELATED TO 1HE USE OF THE
HIGHLAND BRANOT
A. Tabulations
11. Town of Residence (Question: Where is
Table 11 - Towns*
your home?)
Town
1. Newton
2. Wellesley
3. Weston
4. Needham (Dedham, Norwood and Westwood)
5. Natick (Dover and Walpole)
6. Wayland (Lincoln)
7. Framingham (Sudbury)
8. Ashland, Holliston and Sherborn
9. Hopkinton, Southborough, Marlborough,
Hudson and Stow
10. Waltham and Watertown
11. Brookline and Boston (Cambridge and
Somerville)
12. Other (e.g., Providence, Scituate,
North Attleboro)
Number
1,050
259
60
l,2
117
38
82
25
Per Cent
49
12
3
7
6
2
4
1
259
31 1
Totals 2,121 100
*Towns in parenthesis received minor mentions in the respective group
in which they are shown.
Table U (b) - Distribution of Towns by Station
Town 
_R W Wab E H C CH Res Totals
1. Newton 13 10 13 12 20 22 10 1 10
2. Wellesley 32 58 1 5 - - 3 1 100%
3. Weston 88 7 - 3 - - 1 - 100%
4. Needham, etc. 24 15 5 16 29 5 6 2 100%
5. Natick, etc. 41 44 2 7 2 - 4 - 100%
6. Wayland, etc. 91 3 - - - 3 3 - 100%
7. Framingham, etc. 68 11 5 4 - 1 8 2 100%
8. Ashland, etc. 64 28 - 4 - - 4 - 100%
9. Hopkinton, etc. 70 10 - 20 - - - 100%
10. Waltham, etc. 64 6 17 - 3 3 - 6 100%
11. Brookline, etc. 2 6 - 3 10 5 15 58 100%
12. Other 71 3 - - 6 - 10 10 100%
The service area for the Highland Branch is far flung, reaching
out to many communities which do not directly abut on its right-of-
way. For the segment of the extension under study, about 39 per cent
of the line's passengers live in cities and towns located beyond the
Riverside terminal and to the north or south of Newton. A major por-
tion of these commuters (some of who come as far away as Worcester
and Providence) board the Branch at the end of the line or at the Wood-
land station just preceding it. Nevertheless, with the exception of
the Woodland stop and Riverside, (where they account for the largest
single city representation) Newton residents constitute the vast major-
ity of riders at all other stations within that city, and Brookline and
Boston citizens similarly comprise the overwhelming number of passengers
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using the Branch at the Reservoir stop located in the aforementioned town.
Together, these three communities embrace 61 per cent of the Highland
Branch's ridership, and should these totals be added to the passenger
volumes for the remaining portion of the line running to Fenway Park,
the percentages would very likely be much higher. Therefore, it would
appear that the extension's primary service area is devoted to the cities
and towns through which it runs, and on a lesser scale, to the suburban
communities lying outside of these immediate political jurisdictions.
12. Conveyance to Station (Question: How do you usually get to
your MTA station?)
Table 1 - Conveyance
R W Wab
# % # % # %
57 10 52 13 99 56
314 57 189 49 51 28
158 29 69 18 24 13
11 2 67 17 2 1
5 1 4 1 1 1
. 1 _ 2 1 1
554 100 388 100 178 100
Table 12 (b) - Per
R W Wab
7 6 13
40 24 6
37 16 6
5 29 1
21 17 4
21 l_8 _
24 17 8
E H C CH Res
# % # % # % # % # %
114 56 163 53 147 53 79 42 72 38
41 20 52 17 62 22 63 33 15 8
37 18 54 18 36 13 30 16 14 7
9 4 30 10 20 7 10 5 84 44
-- 2 1 9 3 3 2
2 3 1 6 2 _ 2 2 
206 100 304 300 280 IM 188 100 189 IMO
Cent Distribution of Conveyance
E
15
5
9
4
0
9
H
21
7
13
13
8
8
1~4
C
19
8
8
9
37
16
12
Ch
10
8
7
3
13
8
8
Res
9
2
4
36
-1
8
Walk
Park
Dropped
Bus
Taxi
Other
Totals
Walk
Park
Dropped
Bus
Taxi
Other
Totals
Totals
783 34
787 34
422 19
233 10
24 1
2287 100
Totals
100%
100%
100%
100%
100;
100%
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About 53 per cent of the Highland Branch commuters depend on car to
take them from home to the station of their choice. Walking was chosen
as the second most usual manner to reach the line, while only 10 per cent
of the travelers relied on bus for the first stage of their inbound
journey. This overall pattern varied considerably according to the lo-
cation of the station. Fully 64 per cent, and 53 per cent of those who
drove their car and were dropped off respectively, did so in order to
reach Riverside and Woodland.(Table 12 (b)) With respect to each of
these stations, car movements were by far the most predominant ones,
totaling 86 per cent of the feeder trips in the former instance, and
67 per cent in the latter. Even with a rather active bus line servic-
ing the Woodland stop, less than one out of every five commuters chose
to use these means to arrive at the station. It is obvious, therefore,
that by choice as well as by necessity in relatively low density resi-
dential areas, the automobile is the most efficient and reliable means
to assemble prospective riders from these outlying communities in suf-
ficient numbers to make operation of a rapid transit line more feasible.
Feeder buses are at best a supplement to, but not a replacement for,
the automobile in this instance.
Walking tends to increase at those stations located farther down
the line and near higher density areas. The most notable exception to
this rule appears to be the Reservoir stop where more people arrive by
bus than by walking. This is surprising in light of the apartment house
district situated on one side of the Branch along Beacon Street and
Commonwealth Avenue at this point. However, in that the station does
not lie in the midst of the built-up area, it must be assumed that
the Highland has not appealed to as large a portion of these residents
55
as would ordinarily be anticipated. The evidence for this conclusion
lies primarily in the fact that the most feasible means of getting to the
station for these residents is by foot, since they are not served by the
feeder bus which terminates at Reservoir after coming up from the south.
The number who come by car is deduced to be small in that the relatively
few who indicated this to be their means for reaching the station un-
doubtedly come from other sections besides the apartment house district
in question.
13. Time to the Station (Question: How long does it usually take
you to get from your home to the MTA
station?)
Table 13 (a) - Arrival Time by Station
Minutes R
5 108 21
10 148 29
15 106 21
20 69 13
25 29 6
30 20 4
30 + 521 6
W
89 24
126 35
70 19
42 12
14 4
12 3
10 2
Wab E
# % # %
81 53 92 50
52 34 56 30
5 3 17 9
7 5 9 5
5 3 4 2
2 1 1 1
2 1 _6
H
136 49
8832
31 11
11 4
1 1
7 2
_ 1
C
108 43
83 33
41 16
9 4
5 2
2 1
11
CH Res
# % # %
75 45 60 37
48 29 42 26
22 13 34 21
7 4 18 10
7 4 4 2
5 3 3 2
_3 2 _3 2
Total 515 100 363 100 154 100 185 100 278 100 249 100 167 100 164 100 2075 100
34A finding that appears to substantiate an earlier surmise (based on
Question 2) that these commuters have turned to the Commonwealth
Avenue and Beacon Street lines for convenience, as well as for the
probability of obtaining seats and greater comfort for their
journey.
Totals
749 36
643 31
326 16
172 8
69 3
52 3
_64 3
- I
Table 13 (b) Accumulated Percentages
Minutes R W Wab E H C CH Res Totals
5 21 24 53 50 49 43 45 37 36
10 50 59 87 80 81 76 74 63 67
15 71 78 90 89 92 92 87 84 83
20 84 90 95 94 96 96 91 94 91
25 90 94 98 96 97 98 95 96 94
30 94 97 99 97 99 99 98 98 97
304. 100 100 100 100 100 100 100 100 100
About 67 per cent of the commuters using the Highland Branch re-
quire 10 minutes to arrive at their station. Eighty-three per cent
report they are within 15 minutes of the extension, while 9 out of
every 10 placed themselves inside a 20 minute radius of the line. The
tributary area for the stations varies with respect to the function they
have assumed. Riverside, Woodland, and to some degree Reservoir --
stations which are more extensive and less local in orientation--
attract commuters from greater distances as is evident by the accumu-
lated percentages shown in Table 13 (b) above. The prevailing tend-
ency for each of the other transit stops appears to build up rapidly
from the very beginning as illustrated by the sizeable portion lying
in the 5 minute zone, and then the patronage continues at a diminish-
ing rate that encompasses about 90 per cent of the riders within a
15 minute time-distance contour of the Branch.
14.
Means
1. C
2. C
Former Means of Travel (question: Check two means of transporta-
tion you used prior to the opening of the
Highland Branch, and circle the most im-
portant one.)
Table 1/ - Means of Travel Prior to Highland Branch
Most Important Mentions
ar 376 35 1,024 31
ar pool 25 2 97 3
Car and MTA with connections at:
3. Cleveland Circle
4. Lake Street
5. Other, specify
6. Boston and Worcester bus
Middlesex and Boston bus with
connections to MTA at:
7. Cleveland Circle
8. Lake Street
9. Other, specify
o. MTA other than the Highland
Branch
x. Boston and Albany main line
y. Other, specify
Totals
113
18
25
105
61
4
6
42
270
1,084
408
63
100
10
6
1
4
25
100
384
245
38
53
170
551
1350
3,283
12
2
3
12
7
1
2
5
17
__5.
100
Thirty-seven per cent of the persons traveling into town cited car
or car pool as their most important means of travel prior to the estab-
lishment of the Highland Branch, and 34 per cent indicated that the
automobile was among the two main transportation alternatives upon
which they depended at that time. The number of people who relied on
car pools was extremely small and lends weight to the theory that the
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passengers per car ratio of persons formerly using private means of trans-
portation was rather low. This in turn increases the Highland's impact
on removing automobiles from the road. (See Chapter III)
Counting car trips taken in conjunction with transit connections
at Lake Street, Cleveland Circle, and Nonantum Square, about one out
of every two commuters used their car to cross the Newton corridor.
With respect to the 46 per cent who listed mass transportation
facilities as their chief mode of transport during this period, the
majority of these trips were taken on the Boston and Albany main line.(5)
A breakdown by stations reinforces the patterns which have be-
come evident heretofore. Regardless of location, automobile was favored
as the main transportation substitute before the Branch. The emphasis
on particular mass transit lines was not uniform, with the Boston and
Albany and the Boston and Worcester long distance carriers stronger toward
the western extreme of the extension, the Middlesex and Boston over the
middle range of stations from Waban through to Newton Corner, while in-
terest in the MTA remained greatest at the eastern end of the segment
under study.
35Estimates as to the proportion of transit changeovers derived in Ap-
pendix A and Chapter II place the number of these passengers at
37 per cent of the Highland's daily patronage. In response to the
above question, some 42 per cent indicated that their most import-
ant means of travel prior to the Branch was one of the three public
carriers (Middlesex and Boston, Boston and Worcester, and Boston and
Albany) upon which that estimate was based. This discrepancy may be
due to a number of reasons, including possible bias in the sampling
method, confusion on the part of some respondents, and what is par-
ticularly important, seasonal variations which have been factored
out of the previous analysis. Since the computations in the pre-
ceding sections were thoroughly carried out in light of long-term
trends, and not on a one day sample, a figure closer to 37 per cent
is very likely more accurate with regard to these transit changeovers.
15. Reasons for Using the Highland Branch (Question: What are your
main reasons for using
the Highland Branch?
Check 3 and circle the
main one.
Table 15 - Re
Reasons
1. Goes directly to my destination
2. Fastest to my destination
3. Convenient to my home
4. MTA is cheaper than other
means of transportation
5. Service is frequent
6. Convenient in combination with
my car
7. Avoids parking problems
8. Avoids traffic congestion
9. Other, specify
Totals
asons for Use
Most Important
221 16
182 13
158 11
278 19
163 11
117
165
131
__2
1,448
8
11
9
2
100
Mentions
1,046 17
845 14
707 11
964 15
802 13
490
592
592
6,186
8
10
10
2
100
When viewed individually, the order of most important reasons
given by respondents for using the Branch was economy, directness to
destination, and speed. Convenience to home, frequency of service,
and avoiding parking problems were specified as the fourth most import-
ant reasons for commuting by the extension, and surprisingly, traffic
congestion-which did not rank as high as anticipated-- was fifth.(36)
The greatest significance of these answers, however, does hot lie in
their individual rank order, for several are not mutually exclusive and
may be grouped together.
36This will be covered in more detail in the cross tabulations below.
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Stated another way, the most important reason for commuting by
rapid transit was to avoid distinctive automobile disadvantages. These
may be regarded on a limited basis as the desire to evade congestion
and parking difficulties and would constitute 20 per cent of the most
important responses. On the other hand, this series could be augmented
even more to include the positive points of transit vis-a-vis the less
attractive ones of the automobile. Thus speed, convenience in combina-
tion with car, and to some degree, economy (parking costs downtown are
considerably more than those in lots adjacent to the MTA stations) com-
plete this group, and all told, the five reasons given amount to 60 per
cent of the survey response.
When viewed on a station basis, the reasons given fluctuated con-
siderably. Commuters boarding at outlying stops placed heavy emphasis
on cheapness of fare and then turned to frequency of service, directness
to destination, and the dual traffic problems of parking and congestion
for their priority choices. Passengers at intown stations hold speed,
directness, and convenience to home as more important, and do not show
any particular deference to economy. This is probably due to their
proximity to MTA lines, and the 20 cents fare to which they are ac-
customed. Riders originating at stations midway along the segment
appear to show hybrid characteristics of the two extreme positions
taken by their fellow travelers.
16. Travel Time (Question: How long does it generally take
you to go from your home to your most fre-
quent destination downtown Boston?)
Table 16 - Travel Times by Station (minutes*)
Means R W Nab H C CH Res
51.4 47.1 41.3 39.5 35.4 35.2 33.7 30.3
Other 45.1 46.7 44.8 43.5 39.8 38.3 38.8 36.4
*Mean travel times of respondents from each station.
With respect to commuting times, travel by the Highland Branch
tends to become more favorable as inbound trips originate at points
closer to the central city. This undoubtedly reflects the constric-
tion of traffic arteries and the greater numbers of cars which feed
into the system as one approaches downtown. On the other hand, the
Branch's inferiority to the travel times registered by alternative
means of transportation from distances beyond Route 128 is due, in
part, to the relative freedom of movement assured for the motorist as
he plies that portion of his inbound trip along the various highway
radials available to him. Once inside the region's major circumferen-
tion route, however, congestion is likely to increase and retard his
journey, The point where the time advantage lies with the Highland
rather than the private vehicle can only be defined empirically for
specific instances. Evidently the necessity to leave the radials in
favor of lateral routes leading to the Riverside and Woodland parking
lots accounts for some of this lost time. When the few moments de-
voted to parking and reaching the station proper are accounted for,
sufficient time has elapsed to subordinate the combined journey to
that of a single mode of transportation.
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Another factor contributing to this unfavorable time position for
the Highland Branch at its extreme stations is the significant portion
of commuters who use the Boston and Albany main line as their other
means of ingress to the city. Fewer stops along a more direct right-
of-way places that mass transit facility ahead of the Branch for travel
times posted from this point in the metropolitan area.
It is of interest to note in passing that although a great deal
of the public's attention has been focused upon the role of the exten-
sion for outlying communities, the time benefits accrued are enjoyed
primarily by those residing in the vicinity of the line and who board
it at in-town stations.
Table 17 - Reasons for Occasional Ridership
(Table is on following page)
The lack of seats and excessive crowding ranked foremost in the
minds of the Highland Branch commuters as aspects of the line's serv-
ice to be criticized. Physical amenity, as might be measured in
terms of the uncomfortable swaying of cars, general cleanliness-and
comfort, and availability of seats, was cited by 32 per cent of the
respondents as the most important element of the transit operation
to meet with their disapproval. This was further emphasized in the
"mentions" tabulation where the items forming the amenity aspect
were noted by 38 per cent of the responses. Speed and frequency of
17. Passenger Reaction to the Highland(37)
Branch
(Question: If you are only
an occasional rider on the
Highland Branch, why don't
you use it more often?)
Table 17 - Reasons for Occasional Ridership
Most Important Mentions
1. No seats available, MTA too crowded, etc.
2. MTA takes too long, too slow, etc.
3. MTA is noisy, dirty, uncomfortable, cold,
has"lousy"drivers, etc.
4. MTA is too far from home, inconvenient to
my destination, requires many changes, etc.
5. MTA is not as flexible as car, need car in
business, car is more convenient, prefer to use
my car, inconvenient to carry packages on MTA
6. Return service on MTA is poor, long waits
for Riverside cars in afternoon rush hours,
wait half hour to get Riverside car in after-
noon, poor service, etc.
7. Lack of parking facilities, parking costs
are too much, not enough parking space, etc.
8. Swaying of cars uncomfortable ride, etc.
9. Prefer the Boston and Albany
Totals
62 25 127 28
43 13 66 13
8 3 17 4
59 18 81 15
82 22 97 18
12 9 39 10
12 4 27 5
12 4 30 6
6 2
296 100
493 12
493 100
service, especially in regard to outbound runs from Park Street in the
evening, were other service phases within the control of the MTA which
meet with considerable objections. In addition, a sizeable number of
the commuters stated their preference for car for one of several reasons.
37Although this question was originally intended to elicit responses from
occasional riders only, the comments registered by regular patrons fall
into the same categories. For purposes of increasing the sample size
to show how widespread and strongly these views are held, all responses
to this question have been included.
Reasons
Not all of these were negatively directed at the transit line but rather
pertinent to the respondent's particular circumstances, such as salesmen,
and others with positions requiring a great deal of movement in the course
of the day.
18. Attitudes Pri
Attitudes
In favor
Against
Totals
or to Extension (Question: Were you originally in
favor or against the Highland
Branch extension of the MTA?)
Table 18 - Attitudes Prior to Extension
Number Per Cent
1,685 89
213 11
1,898 100
A significant portion of the Branch's present ridership was opposed
to extending the MTA system into their area. It is conceivable that
this group was even larger, in that initial impressions may have been
rationalized in the wake of the line's utility for the individuals in
question. Therefore, citizen sentiment to the contrary, many antagori-
ists of conterplated rpid transit extensions can be expected to become
protagonists and patrons of the facility once the potential transporta-
tion benefits have been translated into fact.
19. Number of Cars (Question: How many cars are there in your
household?)
Table 19 - Number of Cars
Cars Number Per Cent
None 181 9
One 1,183 55
Two 657 31
More than 2 108 5
Ninety-one per cent of the commuters traveling on the Branch come
from households where at least one car is owned, and 36 per cent from
family units with two or more cars. Both of these proportions are ap-
preciably higher than the national automobile ownership pattern for
1959 in which 74 per cent of the total households have at least one car,
and 13.5 per cent are reported to have two or more motor vehicles.
20. Personal Informa
Status
Married
Not married
Sex
Male
Female
0-19
20-24
25-29
30-34
35-39
40-44
46-50
51-60
61-70
Over 71
Totals
tion (Question: Please supply the following in-
formation about yourself.)
Table 20 (a) - Marital Status
Number Per Cent
1,448 69
651 31
Table 20 (b) - Sex
Number
1,152
797
Table Age
Number
220
202
117
147
202
136
196
289
110
37
1,656
Per Cent
59
41
Per Cent
13
12
7
9
12
8
12
17
7
2
100
The survey indicates that the Highland Branch ridership comes from
a broad cross-section of age groups, ranging from 11 to 90 years old.
21. Income
Income
Under $3,000
$3,000 to $5,000
$5,000 to $7,000
$7,000 to $10,000
$10,000 to $15,000
$15,000 to $20,000
Over $20,000
(Question: What is the total income of the
household in which you live?)
Table 21 - Income
Number Per Cent
84 4
165 9
326 17
480 25
450 24
196 10
201 11
The income of the respondents' households was considerably higher
than the national median of about $6,200. More than 45 per cent of the
commuters come from family units where their total source of funds is
in excess of $10,000 a year. On the opposite side of the scale, 30 per
cent earn $7,000 or less annually. Despite certain stereotypes of
Boston suburbanites, and their ostensible aversion to mass transit, it
appears that a considerably portion of their number are willing to ride
the MTA rather frequently.
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22. Industrial and Occupational Classification (Question: Use both class-
ification systems shown
below to describe your in-
dustry and occupation.
Table 22 - Industrial and Occupational Classification
Industrial Classification # % Occupational Classification # %
Construction 45 3 Professional, technical,
scientific, etc. 524 29
I'ianufacturing 93 7
Management, official 342 19
Trucking and
transportation 14 1 Sales worker 96 5
Utilities 47 3 Clerical worker 108 6
Wholesale trade 64 4 Secretarial worker 142 8
Retail trade 111 8 Craftsman, foreman 13 1
Finance, insurance 287 19 Operative (machine, etc.) 15 1
Real Estate
Household worker 18 1
Business Services 29 2
Service worker, except
Entertainment and household 23 1
recreation
Medical
Educational
Other professional
Government
(non-Military
ilitary
Other
Totals
12
76
190
162
67
Laborer
Housewife
Student
Other
Totals
5
204
116
214
1, 820
4 -
11
6
12
100
188 13
1,467 100
Another indication of the relative high socio-economic standing of
the Highland Branch patron can be found from the occupations they hold.
Almost half are employed in either professional or management positions.
The services in which they are engaged cover a wide group of activities
with strong emphasis in the finance, insurance and real estate.
B. Cross Tabulations
11 by 13 - Town by time to Station
Table 11 by 13 (a) - Distribution by Time
Town
Newton
Wellesley
Weston
Needham, etc.
Natick, etc.
Wayland, etc.
Framingham etc.
Ashland, etc.
Hopkinton, etc.
altham, etc.
5
5 10 20
49 73 334 52 79 24 22 13
53 7 115 18 53 16 21 12
12 2 26 4 18 5 - -
10 1 62 10 47 14 12 7
2 - 15 2 40 12 39 23
- - 1 - 17 5 14 8
- - 1 - 13 4 34 20
-- -- -- 53
3 - 17 3
Brookline, etc.110 15
Other 10 2
63 10
7 2 1 1
44 13 21 12
9 1 8 2 __} 2
25
12 18
8 12
1 1
4 6
10 15
4 6
15 22
8 12
2 3
l 1
2 3
_0 2.0& Totals
4 8 5 13 1005 49
5 10 - - 255 12
1 2 - - 58 3
3 6 3 8 141 7
5 10 3 8 114 6
1 2 1 2 38 2
12 25 3 8 78 4
5 10 6 15 24 1
8 17 10 25 20 1
- - - - 29 1
2 4 4 - 246 12
1 1 2 _4 4 L 3_ 2
749 100 643 100 326 10 172 100 68 100 48 100 39 -)0 2,045 100Totals
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Table 11 by 13 (b) - Distribution by Town
Town
Newton
Wellesley
Weston
Needham, etc.
Natick, etc.
Wayland, etc.
Framingham, etc.
Ashland, etc.
Hopkinton, etc.
Waltham, etc.
Brookline, etc.
Other
Total
5 10
55 33
21 45
20 45
8 44
2 13
- 3
- 1
10
45
27
37
59
26
23
31
8
21
31
33
35
44
17
24
18
22
16
20
2
8
8
34
37
44
20
3
9
8
8
25
1
3
2
3
9
10
19
32
10
4
1
2
3
30
2
2
2
4
3
15
20
40
1
2
30.
1
2
3
3
4
23
50
2
11
2
Totals
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
This cross-tabulation begins to suggest the Branch's sphere of in-
fluence in attracting commuters who must travel laterally rather than
radially to reach their station. The time-distance tolerance for resi-
dents coming from communities such as Weston, Wayland, Waltham, and to
a degree, Needham, are of particular interest. Excluding Wayland, each
of these towns is contiguous with Newton, and the responses noted indi-
cate that the 15-minute zones serve as a breaking point. In the case
of Wayland, which is farther away, 20 minutes serves as the correspond-
ing division. To be sure, the samples taken are comparatively small
and therefore subject to gross distortion; nevertheless the intervals
exhibited here appear to be reasonable and suggest that beyond the time-
distance zones indicated, residents would be more inclined to proceed
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via other means of transportation available to them.
12 by 13 - Conveyance by Time to Station
Table 12 by 13 (a)
Min- Walk
utes
5 387 53
10 234 32
15 76 10
20 23 3
25 10 1
30 2 -
30 + 2. _-
Totals734 100
Drive
196 26
221 29
143 19
88 12
41 5
30 4
42 6
761 100
Dropped
161 40
151 37
60 15
16 4
6 1
4 1
403 100
- Distribution by
B
29
59
54
45
14
13
8
222
us
13
26
24
20
6
6
100
Taxi
7 30
11 49
3 13
1 4
23
-1
100
Conveyance
Other
2 5
10 27
8 22
3 8
4 11
4 11
6 __6
37 100 2,
Table 12 by
Walk Drive
50 25
34 32
22 43
13 50
13 55
4 57
_-_ 66
34 35
13 (b) - Distribution by Arrival Time
Dropped Bus Taxi Other
20 4 1 -
22 9 2 1
17 16 1 2
9 26 1 1
8 19 - 5
8 25 - 8
8 12 2 2
19 10 1 2
Another insight into the time-distance relationship may be gained
by comparing the mode of transportation used and the time consumed in
reaching the Branch stations. Walking and "dropped off" trips show a
Totals
782 36
686 31
344 16
176 8
75 3
53 2
64 03
180 100
Yin-
utes
5
10
15
20
25
30
30 +
Totals
Totals
100%
100%
100%
100%
100%
100%
100%
100%
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striking similarity in that each occurs most frequently in the 5-minute
zone and rapidly diminishes beyond the 10-minute time contour. On the
other hand, those who drive and park their cars, or come by bus, display
comparable characteristics with a more extended distribution of trips
throughout the time intervals tabulated, and a breakpoint (not as clearly
defined as in the former instance) somewhere in the 15- to 20-minute range.
This phenomenon can be seen in Table 12 by 13 (b) as well, where
walk and car lift trips recede sharply after the 15-minute zone, while
Branch patrons who drive or arrive by bus represent the larger percentage
of trips lasting more than 15 minutes. As is to be expected, the greater
the time-distance, the more likely driving and parking one's car will
serve as the main transportation for the commuter to reach the extension.
12 by 14 - Conveyance to Station by Former Means of Travel
Table 12 by 14 (a) - Distribution by Present Conveyance
Conveyance Walk Car Bus Taxi, other Totals
#f % #f % #f % # #f %
Car, etc. 206 48 374 54 64 48 15 43 659 51
Mass transit 221 22 0 _6 _70 _2 20 57 631 49
Totals 427 100 694 100 134 100 35 100 1,290 100
Table 12 by 14 (b) - Distribution by Former Means (38
Conveyance Walk Car Bus Taxi, other Totals
Car 31 57 10 2 100%
Mass transit 35 51 _11%
Totals 33 54 10 3 100%
38The most important former means of travel were used in this compari-
son, since there was only a slight difference with the tabulation
showing the commuter's two main alternative means of travel prior
to the Branch.
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A minor impact brought on by the Highland Branch concerns the local
traffic generated by each station along the right-of-way. In order to
learn more of this effect, a comparison between the commuter's former
means of travel and his present manner of arriving at the Branch was
made. For simplicity, this information was assembled into those who
formerly employed private car for all or part of their journey and those
who used mass transit. The results of this cross tabulation suggest that
on an aggregate basis, local traffic conditions have been somewhat more
aggravated due to the extension's impact. Forty-one per cent (a total
of 270) who formerly used their car are now either walking or traveling
by bus for the first portion of their inbound journey. This reduction
in vehicle congestion is more than matched by the 51 per cent (320 persons)
who presently come by car rather than mass transit as was their habit
prior to the Highland.
The station breakdown, however, reveals that with the exception
of Riverside, Woodland, and to a minor degree, Chestnut Hill, local
traffic conditions around Highland Branch stops were actually granted
some relief to congestion on the balance of things. That is to say,
fewer people were induced to use their cars to gain access to the ex-
tension than those who were able to desert them and reach the line
either by walking or by feeder bus.
Of course it must be noted that while this is an added asset for
the line's intown stations, there is some cause for concern with respect
to Woodland and Riverside. Commuters attracted to these end-of-line
stops have undoubtedly swelled the number of cars on the radials and
39This figure cannot be accepted as completely accurate in that many who
reported using the Boston and Albany main line very likely resorted to
cars to reach their station.
Route 128 at that point, especially during the crowded peak hours. This
should be borne in mind when other stations of a similar nature are de-
signed, and some relief for these roads should be provided to prevent
this condition from taking on critical dimensions.
12 by 19 - Conveyance to Station by Cars in Household
Table 12 by 19 - Distribution by Conveyance
Conveyance None One TWO More than two Totals
Walk 15 55 26 4 100%
Park 1 50 42 7 100%
Dropped 2 65 28 5 100%
Bus 24 55 18 3 100%
Taxi 21 42 29 8 100%
Other 11 11
Totals 9 55 31 5 100%
Another minor impact resulting from the line may be noted in the
large number (65 per cent) of travelers who are dropped off from one-
car households. Evidently, the Highland Branch is close enough to make
this a convenient feature of the commuter's routine, and at the same
time permits optimum use of the family car for the rest of the day.
Table 15 by 14 - Reasons for Using Highland Branch
by Most Important Former Means of Travel
(Table is on followiri pagJ
Twenty-one per cent of those who abandoned their car in favor of
the extension did so to avoid parking problems in the city. When com-
bined with the complementary bane of circulation, congestion, a total
of 35 per cent of this group shifted their mode of transportation to
~ ~ -
won w
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Table 15 by 14 - Reasons
Tot.
each Dir. Fast Home
Sample
1. Car 313 15 7 8
2. Car pool 19 - 21 16
Car & MTA with
connections at:
3. Cleve. Cir. 92 22 12 18
4. Lake St. 9 - 33 22
5. Other,
specify 21 14 9 5
6. B & W bus
M & B bus with
connections to
MTA at: 81 22 15 7
7. Cleve. Ciu 51 16 14 27
8. Lake St. 3 - - 33
9. Other,
specify 5 - 40 -
o. MTA other
than the HB 35 11 29 14
x. B & A 214 14 5 6
y. Other,
specify _. 3 6 13
Total 874
for Using Highand Branch
Cheap
11
16
9
11
Serv.
8
5
3
11
Car
14
10
9
11
Park Traf.Other
21 14 3
- 26 5
24 5 14 9 9 9 100%
37
14
33
40 10
6 0 100%
- - 100%
- - 100%
- - - - 100%
26 35 9 3 - 3 100%
gain the relief to these traffic difficulties afforded by the Branch. In
that the largest segment of Highland Branch riders come from former auto-
mobile commuters (see Chapter Three) the promise of avoiding parking and
traffic ills cannot be underestimated in the line's success in winning
over new transit adherents.
Boston and Albany main tine commuters, who form the second largest
group in the sample, favor the economy of the MTA as their most important
Totals
100%
100%
100%
100%
100%
100%
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reason for leaving the railroad. Frequent service and directness to desti-
nation follow in their priority rating, while convenience in combination
with car, and avoiding traffic congestion fill in the 4 main reasons for
using the Highland Branch. If this indeed represents an accurate estimate
of the views of these commuters, it would be well to measure the implica-
tions of any proposed fare increases against the large potential market
present railroad passengers hold for the Highland in the event of total
discontinuation of that service.
Former Boston and Worcester patrons reiterate the importance of
economy for moving over to the rapid transit line, and place directness
and speed in the second and third rankings, respectively, insofar as their
reasons for transferring allegiance to the MTA.
15 by 16 - Reasons for Using Highland Branch by Time Saved or Lost
Table 15 by 16 - Reasons for Using Highland Branch
Reasons
1. Direct to destination
2. Fastest to destination
3. Convenient to home
4. MTA is cheaper
5. Frequent service
6. Car combination convenient
7. Avoids parking problems
8. Avoids traffic congestion
9. Other, specify
Totals
Time Saved
Most Imp. Mentions Most
% # % #
66 14 335 16 50
113 23 401 20 11
66 14 253 12 33
70 14 288 14 115
45 9 236 12 64
38 8 149 7 34
52 11 174 9 51
29 6 173 9 64
_ 1 2 1 1
484 100 2036 100 438
rime Lost
Imp. Mentions
I # %
253 15
3 88 5
8 148 9
26 309 19
15 260 16
8 142 9
12 191 12
14 197 12
104 16 _4
100 1657 100
Those who saved time by using the Highland acknowledge this to be
their most important reason for commuting via the extension. Their second
most important reason was equally divided between the directness, convenience,
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and economy afforded by the line. The pattern of this group's other men-
tions echoed speed as the chief factor for patronizing the Branch, and
drew finer distinctions for the remaining reasons, with directness, eco-
nomy, convenience to home and frequency ranked in that order.
Cheapness of fare rated first with the group which lost time by
using the Branch, receiving 26 and 19 per cent of the two tabulations,
respectively. Frequent service was their next favored most important
reason, while traffic congestion was placed as third in that selection.
Problems of parking and congestion followed directness to destination as
the third level of main reasons in the "Mentions" column for using the
line.
Interestingly enough, if each set of reasons were lumped under the
classification of transit advantages vis-a-vis automobile disadvantages,
(as with Question 15 above) about 62 per cent of both groups would have
the same basic motivation for using the Highland Branch.
IV. SUNMARY
The Highland Branch lends its greatest influence and assistance to
inbound flow in the metropolitan area during the early morning rush hours.
Work and school movements which predominate the pattern of travel during
this period, make up almost every one of the trips taken on the Branch
between the hours of 7 and 9 a.m. Furthermore, 82 per cent of the daily
work commuters destined for downtown Boston on the Highland Branch al-
most always rely on the extension for their transportation.
On the other hand, the off-peak ridership weakness so characteristic
of public transit facilities seems no closer to solution in the case of
this extension into the suburban fringe of Boston. About one quarter of
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the trips generated by the line are social, personal business, or shopping
in nature and fail to provide sufficient magnitudes of riders to exceed
the base period patronage experienced on the other rapid transit lines in
the MTA system. About one half of these passengers report that they
rarely use the line for trips made during the off-peak hours. Neverthe-
less, persons having a shopping or personal business purpose expressed a
greater interest in traveling by the Highland, which suggests accommoda-
tions in this direction may improve the line's off-peak standing.
With respect to the commutation made via transportation other than
the extension, private car is by far the most important. Fifty-eight per
cent of those who occasionally use the Branch for trips similar in nature
to the one taken on the day of the survey indicated that they normally
rely on car for their primary alternative means. (Table 6) (For off-peak
journeys, four fifths of the respondents cited automobile as their major
means of travel.) Parking problems and traffic congestion were among the
chief reasons for attracting former motor vehicle commuters to rapid
transit, and it seems fair to conclude, that as the urban difficulties
grow worse, a larger number of present travelers via this means will be
prepared to join the list of erstwhile car riders using rapid transit.
While the automobile remains the most frequent choice of transporta-
tion when not using the Highland, almost one in five of the riders rely
on the Boston and Albany main line for their first alternative means of
travel in place of the extension. If the present retreat of passenger
service on that railroad terminates in complete abandonment, the Branch
can be effective in reducing the potential threat posed to traffic con-
gestion, providing it meets the minimum travel standards of the present
Boston and Albany commuters. Economy and frequency of service rated as
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the most important reasons for these riders to transfer their allegiance
to the rapid transit line.
Inasmuch as a great deal of public attention has been focused on
the extension's appeal to outlying communities, it is interesting to
note that the vast majority of riders who use the line come from those
cities and towns through which it runs directly. Nevertheless, the
Branch's service area exhibits the widespread influence so necessary
to a venture of this kind from the planning point of view. It no longer
remains an academic exercise to determine if suburbanites in areas be-
yond Route 128 will sacrifice some degree of their commuting autonomy
in order to obtain the most efficient transportation for each portion
of their inbound journey.
While speed is often stressed as the major component of any
transportation system, there are some noteworthy, if not contradictory,
aspects raised by the responses to the commuting survey. The huge
success of the Riverside and Woodland stations has taken place despite
the evident lnss of time incurred by passengers boarding at those stops.
On the other hand, the most constant displeasure raised by regular and
occasional riders alike centers about excessive crowding and lack of
seats during the rush hours. Commuters taking the Branch from stations
at the end of the line appear to be content to substitute the seats they
gain, for the small and very likely insignificant amount of time lost.
This factor of comfort cannot be ascribed with magical properties or
quantitative weight; nonetheless, it very likely furnishes the marginal
increment in favor of choosing the extension for many riders. On the
other hand, patrons of in-town stations enjoy a greater time savings,
but inveigh against the absence of comfort they experience as a result
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of overcrowding and standing. These faults lie in operational features,
which, if improved, would undoubtedly go far towards increasing the
Branch's effectiveness and commuter satisfaction.
Data furnished by the Highland profile has been useful in estab-
lishing time-distance contours around each station, by towns, and for the
conveyance employed to arrive at the extension. Riverside, Woodland, and
to some degree, Reservoir attract commuters from greater distances than
the remaining stations. In the case of the Riverside terminal, almost
one third of the Branch riders travel 20 minutes or more before reaching
the line. Generally, most of the extension passengers live within a
15-minute radius, and in several instances, the overwhelming majority
are only 10 minutes from their station. Commuters from towns contiguous
to Newton who are forced to travel laterally to reach the Branch tend to
drop off after the 15-minute mark. While the sample upon which this ob-
servation is based is not very large, the author is inclined to delimit
the Branch's lateral service area at that time-distance. A comparison
of the manner by which riders get to the station with the time consumed
in making this trip suggests that walking and car lifts to the line
function in the same manner. They tend to be relatively short in length
and drop off rapidly after the 10-minute interval. Bus and car trips made
with the intention of parking at the station are much longer in duration
and are almost the only means used for persons living at a considerable
distance from the Branch.
The most important reason for using the extension stems from the
immediate advantages it offers in place of the automobile. This can be
seen by amalgamating several responses which, as a group, are different
manifestations of this basic phenomenon. Thus, some 60 per cent of the
respondents chose to travel on the Branch to avoid parking and traffic
problems and to gain the time, convenience, and low-cost benefits the
line affords.
On an individual basis, economy ranks as the single most important
reason advanced for using the extension. Other factors including direct-
ness to destination and speed were frequently cited in the priority de-
terminations. When these answers were compared on a more selected basis,
it was learned that former automobile riders--who constitute the largest
group using the Highland Branch--considered the combined nuisances of
parking problems and traffic congestion as their major reasons for turn-
ing to rapid transit. In another refinement where the total sample was
divided into groups that saved or lost time by using the Branch, speed
was denoted as the most important factor for those who gained time, fol-
lowed very closely by economy. Those who sacrificed time chose economy
as their chief reason for taking the line.
The emphasis on economy, it should be noted, is evident in the ex-
tremely disparate rates paid for other transit from this point in the
metropolitan area. Comparable rides using the Boston and Albany or
Boston and Worcester facilities for a round trip into downtown Boston
cost in excess of $1.00. When automobile is employed, central city
parking costs require a similar out-of-pocket expenditure. The same
ride on the MTA, including parking, calls for an outlay of 75 cents.
This implies that economy would remain force with an increase in fares.
However, the marginal increment of comfort alluded to above would be-
come even more important in that instance and could very well result in
adverse consequences for the Branch.
In conclusion, the appeal of rapid transit seems reasonably
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assured no matter what the income level or stations of life of the sector
into which it is introduced. Many patrons of the line are in a position
to seek other means of travel, both private and public, when commuting
into the central city. Yet for any or all of the reasons discussed above,
they have chosen to depend on the Highland Branch, and thereby have helped
demonstrate implicitly that other lines of a similar nature in the Boston
metropolitan area can succeed from the planning and functional standpoint.
CHAPTER FIVE
DENSITY, MPLOYMENT AND COMMUTING CONSIDERATIONS WITH RESPECT
TO PROSPECTIVE RAPID TRANSIT EXTENSIONS
Evaluating the future of rapid transit extensions for the Boston
metropolitan area from a case study of the Highland Branch is at best
one minor attempt at systematizing and generalizing from a highly com-
plex web of interrelated factors. Nevertheless, the planner or the
decision-maker is often confronted with questions of public policy that
require recommendations no matter how incomplete the information at his
disposal may be. Before any implications are inferred from the perform-
ance of the Riverside line, however, there are other elements apart from
the impact and commuting profile aspects discussed above that augment
the framework within which to evaluate the perspectives of rapid transit
extensions for this area. It is the intent of this chapter to briefly
elaborate on some of these factors.
1. Probable Residential Character of the Region's Outlying Communities
The evolution of protective zoning as an indirect device for re-
gulating the population influx into suburban communities has given
rise to strong opinions by protagonists and antagonists of this posi-
tion. Quite apart from the motivations which lead to such controls,
the end result has usually succeeded in slowing down the rate of
growth for the communities in which these regulations are employed.
Though much idle speculation has been given to the prospects of these
practices continuing into the reasonably distant future, it can be
demonstrated rather conclusively that protective zoning in the form
of large lot sizes will remain operative in the Boston metropolitan area
at least until 1975 and perhaps even longer.(40)
The basis for this judgment lies in population forecasts and devel-
opable land inventories that have been made for the Boston region. In
his socio-economic anplysis of this area for the Massachusetts Department
of Public Works' Inner Belt study, Nash concluded that the population
growth of 121 cities and towns constituting the Boston metropolitan re-
gion (as defined by the study) would amount to approximately 345,000 for
the next 15 years. This represents an increment of population of a little
less then 1 per cent per annum until 1975. The Greater Boston Economic
Study Committee (GBESC) has projected a population increase of 607,000
for the 20-year period from 1950 to 1970 for 149 cities and towns.(4l)
Although the geographic areas, and the time periods are not equivalent
to those of the State Department of Public Works' study, this represents
an annual growth of just under 1 per cent for the Greater Boston area
as well.
Sector 4 in the GBESC analysis (see Map 2) contains a large portion
of the communities served by the Highland Branch. The population pro-
jected for this sector by 1970 has been placed at 440,500.(42) Table 5-1
indicates the present land available for residential construction in a
few of the more populated communities in Sector 4, according to present
zoning requirements.
40Interview, William Nash, Special Consultant to the Massachusetts De-
partment of Public Works for a Socio-Economic Study of the Impact of
the Proposed Inner Belt highway for Boston, February 4, 1960.
41Greater Boston Economic Study Committee, The Population of Greater
Boston Projected to 1970 (June, 1959) p. 2.
42Greater Boston Economic Study Committee, The Population of the Cities
and Towns of Greater Boston Projected to _90(December, 19597 p. T
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Table 5l - A Comparison of Projected Households and Suitable
Residential Land Available in a Few Selected
Cities and Towns of Sector 4
Projected Population Projected House- Suitable Resi-
Comnunity Increase 1959-1970* holds 1959-1970* dential Acres
Brookline 1,600 410 496
Natick 8,000 2,060 2,568
Needham 9,000 2,300 1,514
Newton 4,000 1,030 433
Wayland 4,000 1,030 3,816
Wellesley 2,500 640 1,002
Weston 2,100 540 12,850
*Source: Greater Boston Economic Study Committee Land Use Surveys, 1959.
**Based on an estimated 3.9 persons household; c.f., Wayland League of
Women Voters, Circulation Patterns in a Growing Community, October,
1959, p. 3.
Note,: See Appendix D for detailed breakdown on zoning for the total land
available.
By inspection, it is rather obvious that the land available for
residential construction is more than enough for each community to ac-
commodate its proportional share of the metropolitan population for 1970.
,Since the supply of land far exceeds the demand likely to be made on this
and other sectors of the region, it follows that present practices of
area
protective zoning in the Boston metropolitan/ar. very likely to continue.
Nor do pressures to overturn these controls appear imminent in the wake
of the projected growth of the region until 1975, according to the De-
partment of Public Works' study, and conceivably for many years thereafter.
A continuation of protective zoning as manifested through large
lot sizes is extremely important to future rapid transit extensions for
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these outlying areas. The prospects that relatively low density develo;
ments will persist when dictated by community policies must receive major
consideration before arriving at a transportation policy for additional
MTA rapid transit extensions.
2. Employent Trends in the Boston Metropolitan Area
The fact that work trips generate a volume of traffic movements
second only to those destined home necessitates that they receive a good
deal of attention in any transportation system proposed for an urban re-
gion. Following World War II, employment patterns in cities throughout
the nation changed in marked fashion as compared with their pre-war con-
figurations. The familiar forces underlying these changes run the gamut
from labor force requirements to the need of additional land for expan-
sion. The Boston area has undergone a similar change during this
period.
Perhaps the most dramatic development regarding the geographical
shift in the region's employment base has been the construction of
Route 128. Reports for 1955 indicated that 29 companies were in opera-
tion along this road, and 14 others were under construction. This total
has multiplied phenomenally in the period that followed and shows little
sign of slackening at this time. In July, 1957, the route was reported
to have attracted 140 companies and 18 others on the way; in September,
1858, these figures were 209 and 17, respectively; and as of January,
1960, the Massachusetts Department of Commerce indicated that this activity
43See, for instance, A. J. Bone, Martin Wohl, Economic Impact Study of
Massachusetts Route 128--Industrial Development Survey, presented at the
Annual Meeting of Highway Research Board, Washington, D.C. (January 8,
1958) p. 20.
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goes on unabated with 258 firms in operation and 19 others either under
construction or definitely planned. Whether or not this rapid pace con-
tinues in the near future, it is patently certain that the employment de-
velopments along the "Golden Route" will exert an enormous influence over
the employment patterns throughout the metropolitan area for many years
to come.
In much the same fashion, economic activity has been accelerating
in other areas of the region's so-called fringe communities. New firms
have recently located in the towns of Sudbury, Wayland, Natick, Bedford,
and Framingham (to name but a few) and have added many jobs to the local
employment base.(44 For the time being, all evidence seems to point to
the fact that this trend is rather firmly entrenched, and by virtue of
the huge investments made by both the public and private sectors of the
economy for plant and improvements, it appears likely that these fringe
locations will also exercise appreciable weight on employment in the
Boston region in the future.
Concurrent with this mounting interest along Route 128 and the sub-
urban areas, downtown Boston has experienced a veritable eclipse in ab-
solute and relative terms. For the 10-year period between 1947 to 1957,
downtown suffered a decrease of 7.2 per cent for all classes of employ-
ment.(45) The only gains reported for the region's central commercial
area were registered in the financial, business service, and utility
classifications. (See Table D2, Appendix D for more detailed breakdowns.)
During the same time span, the Boston metropolitan area as a whole
"Interview, John Culp, Greater Boston Economic Study Committee, February
25, 1960.
4 5A Report on Downtown Boston, op. cit.
experienced an increase of 68,400 jobs, or a 9.2 per cent change over the
1947 employment base.
Prognostications as to the dominant pattern of employment for the
forthcoming decades are somewhat in conflict. Schoop has reported that
the in-town location (so-called grey area) holds promise for some indus-
trial development as a result of several factors in its favor.(46) Other
industries will undoubtedly remain in or nearby the central business dis-
trict.(47) This suggests that the polarity of industry on the periphery
of the metropolitan area and business activities in the center is an over-
simplification that fails to describe the multiplicity of employment
likely to be located throughout the region. Some projections for down-
town employment hold that there may be a slight upturn and increase in
the number of jobs currently available for that area.(48) Nevertheless,
the sustained interest evinced for suburban locations argues that the
desire for outlying industrial and commercial sites is far from exhausted.
No matter which direction comes to predominate in the near future, or on
a long-term basis, there is every indication that the large downtown
concentration of employment so characteristic of our cities prior to
World War II has given way to a more dispersed pattern of employment
centers. And it is with this pattern that transportation policies for
the next twenty or thirty years will have to contend.
46 See, E. Jack Schoop, "Post-War Industrial Expansion Near the Center of
Boston," unpublished masters thesis, M.I.T. Department of City and Re-
gional Planning, (February, 1960.
47See, for instance, John L. Culp, "A Case Study of the Graphic Arts in
Boston," unpublished masters thesis, M.I.T. Department of City and Re-
gional Planning, (June, 1959).
48Transportation Facts and Public Policy for Downtown Boston, oR. _cit.,
p. 26.
3. Changing Comuting Patterns Resulting From
Population and Employment Decentralization
Commuting patterns in the Boston metropolitan region have changed
appreciably in the past few years as a natural outgrowth of the suburban
migration and shifting employment opportunities. This is best illustrated
by data gathered in a series of town studies recently concluded. Table 5-2
summarizes some of the key daily movements made by the local residents of
the towns in question.
Town
Needham
Wellesley
Wayland
*Includes
Sources:
Table 5-2 - Commuting Patterns of Town Residents
% To % To Cambridge, % To Com- % Re- Total
Downtown Boston and munities Ad- maining Number of
Boston Brookline jacent to Town in Town Sample
35 45.5 9 23 1,489
35 42.5 11.5 25 7,830
21 26* 16 13 2,664
Boston and Cambridge only; Brookline was not enumerated separately.
Town of Needham, First Report of the Transportation Committee on
the Commuter Transportation Problem, December 31, 1959.
Town of Wellesley, Report o Passenger Transportation Committee,
February, 1960.
Wayland League of Women Voters, Circulation Patterns in a Grow-
ing Community, October, 1959.
As may be seen on Map 3, these communities lie between 10 to 15
miles from downtown, and west of Route 128 in what might be termed the
outer band of the standard metropolitan area. A comparison between the
labor force of each town with respect to place of employment is
rather interesting, there being no significant difference between any
of them. This despite the fact that Wellesley, for one, might have
49The Wayland figures may be interpreted as differences in degree, but
not in kind.
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been suspected of having a larger number of residents commuting downtown.
Since 1945, the growth of this community has been less than that for
either of its neighbors.(50) This implies a higher degree of stability
for the Wellesley work force in regard to its occupational pattern in
the years prior to the major employment shift described in Section 2
above. Furthermore, in comparing the respective labor forces of the
other towns, Wellesley exhibits a higher proportion of occupations in
those employment categories likely (though not necessarily) to have a
downtown predisposition. (51) Evidently, not even these characteristics
have been enough to hold back the tide of change. Therefore, the per-
centages of commuters with a downtown or core destination from other
communities of the western sector should not be unlike these towns.
Conversely, if this inference is essentially correct for these outly-
ing burgeoning areas, then a majority of the work force is oriented in
other directions. A considerable proportion of these focus on the given
town or those contiguous to it, while the remainder are diffused through-
out the region.
On the other hand, another highly significant fact is revealed by
these findings. The result of the extensive suburban migration of the
past 15 years has been to diminish the relative importance of downtown
vis-a-vis other sections in the metropolitan area. Nevertheless, a
substantial number of trips between the suburbs and the central city
can be expected to continue, and as a result, problems of traffic con-
50Massachusetts Department of Commerce, Monograph 89,. Town of Needham;
Massachusetts Department of Commerce, Monograph 120, Town of Wayland;
Massachusetts Department of Commerce, Monograph 128, Town of Wellesley.
51Town of Wellesley, Ibid.
gestion during peak hours will persist unless some ameliorative action is
taken. This is clearly evidenced by the unabated rate of residential
growth in these outlying communities and the subsequent need for trans-
portation into the central city by many of the new migrants who have
retained their in-town positions.
Another interesting, though anticipated, finding of these town
surveys deals with the present mode of transportation used by residents
to reach their place of employment. (Table 5-3)
Table 5-3 - Commuting by Mode of Transportation Used
Town Auto Railroad MTA* Bus
Needham
Work Trips to Downtown 42 43 8 7
All Work Trips 75 17 4 4
Wayland
Work Trips to Downtown** - - - -
All Work Trips 89 5 3 3
Wellesley
Work Trips to Downtown 42 44 9 5
All Work Trips*** 69 (74) 24 (19) 5 (4) 4 (3)
*MTA used in combination with some other means of transportation.
**Enumeration not available.
**Total work trips for Wellesley do not include transportation used by
residents working within the community. If two thirds of these per-
sons were assumed to use their cars, (and one-third to walk) the per-
centage allocation of each means of travel would be reflected by the
figuresin brackets.
Note: (1.) Some rows will not add up to 100 per cent due to rounding.
(2.) These commuting patterns were obtained during the early
months of Highland Branch operation. In this connection, an es-
timate was made of the number of downtown destined work trips
originating in each of these towns. Based on information sup-
plied by the Highland Branch commuter survey, about 7 per cent
of the Needham work force commuting daily to the heart of the
region has come to rely on the extension, while approximately
ap 4W, _i - - - -- - __ - - - - I I
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10 per cent and 8 per cent of the respective Wellesley and Wayland
working commuters employ the line for their transportation down-
town. As a result, the influence of the MTA would probably be
greater than that reflected in the above tabulations.
The preponderance of auto travel for all work trips is no doubt due
to the fact that this is the only means available to reach many employment
centers diffused throughout the metropolitan area. Where readily access-
ible, as in the case of Wellesley and Needham, residents rely rather
heavily on the commuting railroad. Despite the variety of convenient
transportation to the heart of the city, however, the advantage of using
one's car for many commuters still seems to outweigh other disadvantages
commonly stressed, such as congestion, longer travel times, and high
parking fees.
As we have seen, the Highland Branch has made modest, yet signifi-
cant, inroads in reducing the number of vehicular trips in the western
sector. The next test of its ability to attract more riders may be near
at hand with the prospective abandonment of passenger services on the
Boston and Albany mainline. As the 2,800 persons now using that facility
look about for another means of travel into the city, the MTA extension
will undoubtedly be one of the substitutes considered. Based on indi-
vidual preference and the manner in which Highland Branch service com-
pares with their former transportation, (see Chapters 4 and 6) a de-
cision will be reached. Many may choose to resort to their own
automobiles, in which case the already overtaxed road system will be
forced to handle an additional heavy burden.
Before leaving this subject, it would be well to point out another
major force which will, no doubt, influence the mode of travel chosen by
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persons confronted with daily trips to downtown Boston. As presently con-
templated, a 4-year accelerated program of highway construction will com-
plete a network of regional expressways originally proposed by the 1948
Master Highway Plan and later re-affirmed by the 1955 traffic studies for
Boston.(52) If and when this plan comes to fruition, it will radically
alter the regional time-distance relationships both to downtown and to
other sectors of the metropolitan area. Table 5-4 compares travel times
to downtown for communities in the western sector by mode of transporta-
tion. The projected time distances are contingent on construction of the
western expressway or Massachusetts Turnpike extension from the present
intersection of that road with Route 128 in Weston.
Table 5-4 - Time-Distance Relationships for the
Western Sector to Downtown Boston
- - -- -
- I..-~
Town Car-Hihland Branch* Car \xsting/** Uar Irroject
Newton 38 30 22
Weston-Wayland 47 40 27
Wellesley 48 35 29
Needham-Dover 45 36 30
Natick 56 41 33
Sherborn, Holliston
Ashland 69 48 41
Framingham 59 45 37
Sudbury, Maynard 59 47 39
*Average rush hour times given by responses to the Commuter Survey.
**The3e times are for off-peak hours and do not include terminal in-
crements to get to destination after vehicle is parked. In order
52Commonwealth of Massachusetts, Department of Public Works, Master High-
way Plan for the Boston Metropolitan Area, 1948; Commonwealth of Massa-
chusetts, Department of Public Works, Report on Traffic Studies for the
Boston Metropolitan Area, op. cit.
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to make the travel times more comparable, an interval of 5 to 10 minutes
might be added to reflect peak-hour conditions. Source: Robert David-
son, Urban Transportation Studies, Boston College.
Although the present disadvantage in time-distance under which the
Highland Branch is operating from these outlying communities promises to
be magnified by the projected expressway system, other considerations in
regard to these two means of transportation lend greater perspective to
a comparison between them. Chapter Seven will discuss these in greater
detail, but in the meantime, it is sufficient to note that the present
unilateral approach to transportation exemplified by the impending con-
struction of an extensive highway system alone must be examined closely
when evaluating the performance of the Highland Branch and the role of
other prospective rapid transit extensions.
4. summary
Residential development in the outlying areas will continue to
follow the low density patterns which have been established during the
past few years. Population growth projections for the Boston metro-
politan area indicate that there is more than an adequate supply of
land to meet the demand for housing created by the suburban migration
and at the same time maintain the large-lot zoning regulations so much
in vogue at this time.
In deference to this population decentralization, and as a result
of other factors, employment opportunities in the region's outlying
communities have increased manyfold. While forecasts for downtown and
in-town areas indicate a stabilization of existing jobs, the metropoli-
tan core will very likely continue to experience a relative decline with
respect to the fringe cities and towns.
- U ~-
Commuting patterns have changed markedly in the face of this post-
war development. Desire lines which formerly focused sharply on the
central business district are now diffused throughout the metropolitan
area. Nevertheless, downtown will continue to generate the largest
number of traffic movements of any section in the region, and as a result,
problems of traffic congestion will persist unless some ameliorative ac-
tion is taken.
The combination of low-density residence and fewer work trips to
downtown has compounded the difficulties of collecting people for their
daily travel to and from the central city. In addition, the attempt
to attract these commuters to rapid transit extensions, and thereby re-
lieve the strain on the central business district, is further complicated
by unilateral steps aimed at solving the transportation needs of the area.
However well intended, such moves may bring more harm in their wake than
benefits. These and other questions must be given furthe-r consideration
when the performance of the Highland Branch is evaluated, and the role
of other prospective extensions is studied.
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CHAPTER SIX
SOME CHARACTERISTICS OF THE HIGHIAND BRANCH RECONSIDERED
1. Right-of-Way
Although circumstance has favored the choice of the Highland Branch
as Boston's first rapid transit extension,(53) it would be misleading to
equate this initial example as the best one of its kind that could have
been chosen at the time. In reality, any of a number of other lines pro-
posed by the Coolidge Commission in 1945 would have provided a better
test of transit extensions and their ability to vie with other means of
transportation for a share of the commuting market. Boston's north-south
axis, for example, contains many built-up areas which would prove ideal
for service by rapid transit.(54) Similarly, the Boston and Albany main
line to the west passes through a number of dense urban sections presently
too far removed from the influence of the Highland Branch. (See Map 4)
This fact should be borne in mind as the performance of the Branch and
the future of other transit extensions for the region is evaluated. The
inherent disadvantage of the Highland Branch right-of-way, while not in-
surmountable, has been responsible for blunting some of the potential
effectiveness of the route. A more judicious choice for subsequent
transit alignments, free from a decision merely based on sheer availa-
bility, would measureably contribute to the success of such an operation.
2. Operational Shortcomings
Lack of seats, infrequent service, and excessive crowding are but
53The Highland Branch is considered Boston's first transit extension in
the full sense of that term. See Footnote 8, above.
54To communities such as Everett, Malden, Medford, Arlington, and
Reading.
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a few of several irritations suffered by Highland Branch commuters.
Apart from these physical discomforts, the line's very basis as "rapid"
transit has been questioned for outlying communities. (See Chapter Four)
The consistency with which these complaints have been registered indi-
cates that they are deep seated and detrimental to the success of the
Branch.
From the outset, it should be evident that comfort,(as well as
time-savings, and other factors,) bears a strong share of the willingness
to ride mass transit.(55) In order to attract riders from the conveni-
ence of their cars to the MTA extension, some comparable comfort level
must be achieved. This need not mean a seat for every passenger, but it
suggests that the present congested conditions during rush hours should
be relieved.(56) Since the western sector is one of the higher income
areas in the Boston region, a good many prospective commuters may rele-
gate cost and other factors a subsidiary consideration in deference to
comfort. The burden of winning new riders to transit in this sector is
55Although many transit men subscribe to the theory that speed is the
primary element in holding onto patronage, (see, for instance, Donald
C. Hyde, Cleveland Transit Authority General Manager, as cited in
Staff Report prepared for the Joint Committee on Washington Metro-
politan Problems, Rapid Transit Systems in Six etropolitan Areas
(November, 1959) p. 30) more thought has been given other areas,
such as comfort. (See, for instance, Greater Boston Economic Study
Committee, Commuting - A Policy Statement (June, 1958) p. 20;
Going Places, "A Subway Review," yJune, 1959) p. 4)
56Current thinking on the matter generally accepts as impossible the
prospect of providing some reasonable number of seats for rush hour
patrons. This ingrained point of view to the contrary, it is pos-
sible to seat up to 35,000 passengers per hour on rapid transit
lines, (see Charles E. Stonier "Metropolitan Traffic Crisis",
Traffic Quarterly (April, 1957; p. 228) depending on the equipment
used. If the costs thus incurred mean far greater savings with re-
spect to other resources such as roads, displacement of people, and
a more efficient urban economy, they should not be rejected out of
hand.
- - !! ! , _M a !
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further complicated by former travel habits of "getting a seat" on the
commuting railroad. It would be folly to neglect these factors when
providing rapid transit service to the suburban communities.
These criticisms also give rise to other questions. To begin with,
one might ask how the predicted daily passenger volumes of between 30
and 35,000 could be handled at peak hour in the light of the present satu-
ration that seems to hold sway over both rush hours? And secondly, if
this condition is is not rectified, and the primary discontent over lack
of seats, and/or frequency of return trains still persists, how can a
larger number of transit adherents be won over?
3. What Does the Solution Entail
There are obviously many glaring oversights in the manner in which
the Highland Branch is presently operating, oversights that need not nec-
essitate enormous capital outlays to resolve. Although some have sug-
gested that the rolling stock be replaced with subway cars to increase
the line's capacity, it would appear that merely rescheduling various runs
to handle the peak flows as they occur would result in considerable im-
provement.(57) The distribution of seats, and the crowding conditions on
trains might be expected to be sharply reduced in this manner. In much
the same way, the length of trip from outlying areas may be reduced and
57These sentiments were expressed to the author by one transportation ex-
pert. (Due to the sensitivity of the subject area, no citationswill be
given.) Originally a cut-back service was scheduled for the Reservoir
station where suitable tracks were provided; (City of Newton, Excerpts
from, Report Regarding Transit Operation on the Newton Highlands~ Branch
of the Boston and Albany Railroad, prepared by the Metropolitan Transit
Authority (February, 1957) p. 20) however, this operation has failed to
materialize since Branch service was inaugurated.
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made more competitive with other means of travel. Timing efficiency could
be improved through devices ranging from the method in which passenger
loading is accomplished,(58) to more major items as repairs in the road
bed, and to the equipment itself. Since comfort, along with the factor
of time-distance are both so vital to the success of any transit, the ex-
penses incurred to bring about these improvements willbe more than jus-
tified in the end.
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"They come on like lambs, one by one," is the motorman's favorite ex-
pression describing this aspect of the line's operation.
CHAPTER SEVEN
FINDINGS AND CONCLUSIONS
I. Summary of Major Findings
A. The Impact of the Highland Branch on Other Transit Lines and on Private
Means of Transportation*
1. Approximately 37 per cent of the Highland Branch's daily patronage
between the Reservoir and Riverside stations represents passengers
who have shifted from other transit lines.
2. During peak-hour periods, these transit diversions are greater,
amounting to about 1 out of every 2 commuters.
3. Despite this rather high percentage, the extension has succeeded
in eliminating some 7,100 daily vehicle-trips formerly made across
the Newton corridor.
4. This represents a decline of close to 6 per cent of the traffic
utilizing these routes during 1958, with an accompanying reduction
of 17 per cent of the automobiles formerly destined for downtown
Boston daily via the western sector.
5. The line's effectiveness is most pronounced during the critical
peak-hour periods when it has eliminated approximately 1,300 and
850 cars from corridor roads for the respective morning and eve-
ning rush hours.
6. In turn, the relief granted to the total vehicular traffic enter-
ing downtown Boston for the AM peak period is estimated to be on
the order of 2j per cent for the section under study, and very
likely ranges between 4 to 5 per cent if the impact of the entire
line were considered.
B. The Commuter Profile
1. The Branch's function in providing a key line of communication be-
tween the heart of the region and its outlying areas is clearly
demonstrated by the high number of trips (80 per cent) terminating
downtown.
2. While the automobile remains the most important alternative means
of travel employed by the Highland's riders, the large portion
(17 per cent) who resort to the Boston and Albany main line points
up the most immediate potential source of new passengers, should
*Unless noted, the figures cited are for the Branch section between the
Reservoir station and the Riverside terminal, and as such do not reflect
the extension's total impact in relieving congestion.
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efforts to stay final abandonment of the railroad's commuter
trains fail.
3. Four fifths of the line's riders with daily business in town
have come to rely on the extension completely for their means of
transportation. Off-peak trips, however, exhibit a distribution
of extremes, where one either almost always or rarely employs the Branch.
4. In this connection, the interaction between these suburban cities
and towns and the central city becomes less frequent for off-peak
trips as the distance between these communities increases.
5. The poor off-peak patronage experienced on the Highland suggests
that people's habits, and not the lack of rapid transit facilities
to outlying areas, determines the light interim travel between
morning and evening rush hours.
6. The majority of riders on the Branch come from those communities
through which it runs directly. Nevertheless, the extension also
exhibits a widespread influence by attracting commuters from out-
lying areas, as is evidenced by the character of ridership board-
ing at the Woodland and Riverside stations.
7. By choice, as well as by necessity, the pattern of ridership de-
veloped in relatively low-density residential areas points out
that the automobile is the most efficient means for assembling
prospective passengers from outlying communities. Feeder buses
are at best a supplement to, but not a replacement for, the auto-
mobile in this instance.
8. Four out of five of the Highland's patrons live within 15 minutes
of the extension, while 91 per cent are inside a 20-minute radius
of the line.
9. The most important reason for using the extension stems from the
immediate advantages it offers in place of the automobile. Thus,
some 60 per cent of the respondents chose to travel on the Branch
to avoid parking and traffic problems and to gain the time, con-
venience, and low-cost benefits the line affords.
10. Both regular and occasional riders of the Highland Branch voice
their greatest displeasure over the lack of seats, excessive
crowding and poor return service during the evening rush hour.
11. Travel time by the Highland Branch tends to become more favorable
as inbound trips originate at points closer to the central city.
Once inside Route 128, congestion is likely to increase and re-
tard automobile movements, thereby placing the time-distance ad-
vantage with the rapid transit extension.
12. The income of the respondents' households is considerably higher
than the national median of $6,200. Despite certain stereotypes
of Boston suburbanites and their ostensible aversion to mass
transit, it appears that a considerable portion of their number
are willing to ride the MTA rather frequently.
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C. Density, Emplo ent, and Commuting Considerations with Respect to
Prospective Rapid Transit Extensions
1. Protective zoning as manifested through large lot sizes will re-
main operative in the Boston metropolitan area at least until
1975 and perhaps even longer.
2. Employment in the region will continue to decentralize, however,
the number of jobs in downtown Boston will stabilize at the pre-
sent level or gain slightly.
3. The result of the extensive suburban migration has been to dim-
inish the relative importance of downtown vis-a-vis other sections
in the metropolitan area. Nevertheless, a substantial number of
trips between the suburbs and the central city can be expected to
continue, and as a result, problems of traffic congestion during
peak hours will persist unless some ameliorative action is taken.
D. Some Characteristics of the Highland Branch Reconsidered
1. The Highland Branch right-of-way does not represent the best choice
of a rapid transit extension that could have been made for the
Boston metropolitan area. A number of other lines would have pro-
vided a better test of transit extensions and their ability to vie
with other means of transportation for a share of the commuting
market.
2. Several operational shortcomings, such as the lack of seats, ex-
cessive crowding, and infrequent return service during peak hours
are hindering the Branch's potential to enjoy a higher degree of
success.
II. Conclusions
1. Rapid Transit Extensions are Essential for the Boston Metropolitan Area
With each passing year the need for rapid transit extensions in
the Boston region becomes more and more evident. While employment on the
periphery of the metropolitan area has increased at the expense of the
central city, the shift in commuting which has resulted differs in degree,
but not in kind, from the former pattern. The central business district
still remains as the largest concentration of total employment throughout
Boston and its environs, and because of the unique advantages afforded by
this location, it is likely to retain its eminence in the future as well.
By far the most significant change brought on by continued residential
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decentralization has been the elongation of daily work trips both in time
and distance.
In the absence of satisfactory public transit to meet this trans-
formation in city life, the automobile has quickly become the prime means
of travel downtown. This in turn has given rise to the expressway as a
device for handling the increased flow of vehicles. But even these super-
highways are not the final answer as can be seen in urban experience after
urban experience throughout the nation. In what is perhaps the most flam-
boyant plan of recent years, Gruen has proposed 60,000 parking spaces for
downtown Fort Worth, (12,000 more then now exist in downtown Los Angeles,
a city whose present population is more than 5 times the projected for
Fort Worth in 1970.)(59) This huge investment in freeways and terminal
parking notwithstanding, it will still be necessary to provide a highly
efficient rapid transit system on which half the commuting public will
travel for the plan to succeed.
Similarly, plans for the Boston metropolitan area recognize the
place of transit in the region's transportation system. "If rapid transit
facilities are not extended and improved," states the 1948 Maguire Master
Plan of Highways, "the system of expressway recommended will prove ina-
dequate to handle the volumes of traffic that will be generated in the
outer and rapidly growing portions of the metropolitan district."(60
This vision has been more than vindicated by a follow-up study in 1957
which estimates that by 1975, automobile volumes for portions of the
59Francis Bello, "The City and the Car," The Exploding Metropolis, ed.
The Editors of Fortune (New York City: Doubleday and Company, 1958)
pp. 47-48.
6 0Master Highway Plan for the Boston Metropolitan Area (Maguire Plan)
22 cit., p. 96.
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Central Artery would theoretically be in excess of 350,000 vehicles a
day and would require more than 15 expressway lanes where there are now
only 6.(61)
As alluded to in Chapter Five, the construction of a regional net-
work of highways--partially finished--is about to begin in earnest once
more. The fulcrum on which this entire system balances is the so-called
Inner Belt distribution road ringing downtown. Functionally, this facility
is to be used by "through" as well as downtown "destined" traffic. Unfor-
tunately, no accurate estimates of the by-pass volumes are available; how-
ever, it has been conservatively placed between 25 and 30 per cent of the
average weekday movements currently recorded in downtown.(62) By 1975,"down-
town 'destined' traffic could increase about 10 per cent...(and)...'through'
traffic could increase at least 100 per cent," and under certain circum-
stances by as much as 200 per cent above present estimates.(63) Since ef-
forts to segregate these two traffic desires would be exceedingly diffi-
cult, the projected regional highway transportation system will be con-
structed with an inherent defect that can only exaggerate traffic problems
at a later date. This clash between "through" and "downtown" movements
will be especially acute during peak-hour periods, and has led some to
conclude that the Inner Belt be relegated a by-pass function alone for
those hours, so as to reduce congestion to tolerable limits.(64)
6 1 Report on Traffic Studies for Boston Metropolitan Area, o. cit., pp. 117-
124; Boston City Planning Board, Transportation Policy for Boston Express-
was (marked "Preliminary) (April, 1959) p. 17.
621nterview, Robert Davidson, Boston College Studies of Urban Transportation;
Transportation Policy for Boston Expressways, _o. cit., p. 5.
63Ibid., p. 5.
64Interview, Francis O'Brien, formerly associated with the Boston City Plan-
ning Board as Transportation Planner; presently affiliated with the
Greater Boston Economic Study Conmittee.
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Whether or not this suggestion is taken seriously--and indeed it may
have to be-traffic on surface streets in Boston faces an equally dismal
fate. "The hourly pattern...in the number of trips... during the course
of the day indicates that the street system serving downtown Boston is
now overloaded during the morning and evening rush hours." (65) Even if
all "through" traffic were diverted to the Inner Belt, it is problemati-
cal as to whether the surface streets can provide sufficient capacity
and allow for reasonable travel times in carrying the demands that will
still be made on them.
One means of relieving this projected congestion would be to fol-
low suggestions for constructing a new inner expressway downtown to han-
dle the traffic volumes which exceed the capacities of today's street and
expressway system. (66) This would require an additional allocation of
central city land for circulation purposes. It has been estimated that
52 per cent of the central business district area is presently devoted
to automobile accommodations of one sort or another.(67) An area equiva-
lent to one sixth of the central business district is consumed by the
Central Artery alone. The prospects of diverting more valuable downt own
land to non-productive use are not at all inviting when the scale and
magnitude of additional highway facilities is contemplated.
The implications are plain; if downtown is not to submit to total
strangulation as a result of its existing, as well as proposed, vehicular
lines of communication, the choice left for maintaining a satisfactory
65Transportation Policy for Boston Expressways, op. cit., p. 4.
66Report on Traffic Studies for the Boston Metropolitan Area, p. cit.,
p. 119.
67Transportation Facts and Public Policy for Downtown Boston. 2f. cit.,
p. 33.
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transportation s-stem focuses squarely on public transit. 3uch a choice
implicitly embraces the continued existence and viability of downtown as
we know it today. Mass transit accounts for 70 per cent of the people
entering and leaving downtown for peak periods of travel. The Highland
Branch has already demonstrated its ability to bring relief to the be-
leaguered commuters of the region's western sector. In addition, it has
had a sizeable impact in reducing the number of cars taken downtown daily
and during morning and evening rush hours. Over time, as traffic condi-
tions make the drive into town manifestly undesirable to many, the suc-
cess of expansions such as the Branch can be expected to improve even
more. A fair amount of past experience, together with a reasonably ac-
curate gross estimate of future events, recommend rapid transit exten-
sions as essential to the economic prosperity of the Boston area.
2. Rapid Transit Extensions Should Terminate in the Vicinity of Route 128
Next to the fundamental principle of expanding the MTA service dis-
trict, no other question will prove as controversial as the one concerned
with how far out future lines should be extended. Despite the varied and
extreme positions certain to come out of such public debate, there are a
number of factors which suggest that any new extensions contemplated should
terminate in the vicinity of Route 128.
Forecasts for the Greater Boston area indicate that the so-called In-
ner Band (see Map 2) will absorb well over half the population growth pro-
jected for 1970.(68) As a result, these communities (whose outer limit is
defined approximately by Route 128 and lies about 15 miles from the cen-
tral business district) will contain medium and low-density residential
68The Population of the Cities and Towns of Greater Boston Projected to
1970, op. cit., p. 6.
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areas, and will be considerably higher than those reflected in the cities
and towns farther out.(69) In addition to appreciable differences in the
intensity of development, the commuting patterns in these respective bands
will very likely show marked dissimilarities. Everyday movements in the
peripheral sections will be oriented in large measure to suburban employ-
ment and shopping centers, while those made from the Inner Band will re-
tain a greater identification with downtown Boston. This juxtaposition
of low densities, and comparatively few daily work trips into the central
business district does not justify the extension of rapid transit lines
to Outer Band communities. Under these circumstances, the automobile is
more efficient in collecting commuters with inbound destinations, and
should be relied on for transporting them to an intermediary transfer
point where transit can take over for that portion of the tripswhich it
performs more efficiently.(70)
Apart from the virtual non-paying sections of rapid transit line
69Boston City Planning Board, A General Plan for the Central Business
District (January, 1960) p. 3. (This Report was given to the writer
in its preliminary form, and at the time of writing this thesis has
not been distributed to the general public.)
70Francis Bello, _op. cit., p. 56; W.E.P. Duncan, General Manager of sub-
way construction, Toronto, Canada, and Director, American Transit As-
sociation, in an address before California State Chamber of Commerce,
San Francisco, February 24, 1960. "In addition to the rapid transit
system, Toronto has plans to build about 100 miles of expressways
within the metropolitan area before 1980. We visualize a coordinated
system where the railway commuter services and the expressways will
reach out into the outlying area bringing passengers to points where
they can transfer conveniently to the rapid transit system or local
surface transit services which will deliver them to their destinations
in the downtown area, reducing to a minimum the use of private
automobiles. "
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which would exist if extensions were made beyond Inner Band communities
to other nodes in the metropolitan area (such as Framingham and Lowell)
there is another important consideration that militates against propos-
ing an interurban system for Boston. Travel times from these outlying
areas to the central business district will be a direct function of dis-
tance, and as such, the automobile, or self-propelled interurban railroad
car can perform the task at faster speeds, and therefore in less time than
can the relatively slower transit equipment. Of course, it is conceivable
that modern technology could "bail out" the present transit system of slow
cars with an exceedingly rapid fleet of rolling stock not unlike the type
which contemporary transit literature has hailed.(7l) Nevertheless, while
these innovations represent a very promising improvement in urban trans-
portation, the total capital expense required for revamping a major por-
tion of the MTA system to handle such equipment does not appear warranted
in light of alternative means of travel for persons destined to downtown
Boston from these outlying sections of the region.
The recommendation to terminate extensions at the. fringe of the
medium-density band of development is at variance with at least one not-
able rapid transit plan that has been advanced in the past few years.
Proposals for rapid transit in the San Francisco area have called for
a series of high speed interurban lines to link population and employment
centers throughout the region. Since the circumstances surrounding this
plan differ considerably from the Boston situation, it cannot be taken as
71
"Rapid Transit Plans are a Dramatic Feature of Washington Survey", Go-
ing Places (September-October, 1959) p. 3; Parsons, Brinckerhoff, Hall,
and Macdonald, Regional Rapid Transit - A Report to the San Francisco
Bay Area Rapid Transit Commision (New York) 1953-1955, p. 79, ff.
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a parallel example. To begin with, population in the Bay Area is increas-
ing at a faster rate than that projected for Boston and environs, and is
therefore in a much more favorable position to support an interurban sys-
tem. Secondly, the San Francisco plan is not directed to serve the central
city alone as with Boston's hub and radial pattern, but will connect areas
of sizeable employment and thereby appreciable interaction. (72) Topography
is another major factor responsible for differences between these two cases.
The mountain ranges and waters of the Pacific and San Francisco Bay serve
to channel the urban configuration along certain predictable linear lines
of development. This, in turn, encourages heavier concentrations of popu-
lation more easily serviced by rapid transit than the diffuseness that
attends the Boston situation due to a comparative lack of such physical
determinants. Even with these factors working in favor of the interurban
transit proposed for the Bay Area, some elements of the plan are open to
criticism. Transit extensions to the distant communities of Santa Rosa,
Napa, Fairfield, and Livermore (to cite a few illustrations) appear to
be unjustified when the automobile may indeed function more efficiently
for these outer, and relatively less built-up areas.
Rapid transit extensions to the edge of Boston's medium-density band
will succeed in integrating the region's transportation system which has
heretofore been fragmented by unilateral approaches to each mode of travel
available. The proposed completion of a metropolitan network of highway
radials, together with the existing Route 128 circumferential provides
72The Bay area, unlike Boston and many other regions, does not have one
center dominating the entire metropolitan area. To a considerable de-
gree, Oakland and San Francisco share this role in the Northern Cali-
fornia region. Similarly, many other regional centers contain appreci-
able concentrations of service, retail, and office activity.
MI - 00 - -1 -1- -
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the framework necessary for efficient collection of commuters from outly-
ing sections. Once assembled, these daily movements can be directed to
rapid transit extensions planned to meet the major desire lines through-
out the metropolitan area. The ease with which transfers can be made from
one travel conveyance to the next, and the commuting patterns presented by
the character of suburban development leads to the conclusion that ter-
mination of rapid transtextensions in the vicinity of Route 128 is the
soundest solution to a coordinated regional transportation system.
3. The Placement of Stations in Proximity to Route 128 are of Overriding
Importance and Must be Chosen in Coordination with a Comprehensive Plan.
A decision to limit rapid transit extensions to the vicinity of Route
128 (or not much beyond it, remaining within a band between 10 to 15 miles
from the central business district) places considerable importance on the
location of stations near the end of these lines. While each extension
will inevitably exert some influence on land use along its entire right-
of-way; in a number of instances, the placement of stations in proximity
to the region's first circumferential expressway will have far-reaching
implications for the Boston metropolitan area. This comes as a result
of the unique role played by Route 128 in the region's circulation pat-
tern, and the character and intensity of development in areas adjacent
to it.
In general, four types of station facilities may be distinguished as
prospective locational choices along the outer segment of a given transit
extension and in direct proximity to 128. These may be either one or
73While it may be said that the same growth possibilities hold for in-
town locations, the marginal increment of new transit accessibility
these areas may gain hardly compares with the tremendous potential
available to a 128 location that can capitalize on transit as well.
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a combination of the following: a) service to an existing residential
center, b) service to an existing employment center, c) service to a car-
oriented stop (such as Fiverside) and d) service to a vacant area planned
for future development. Each of these has a stake in transit accessibility;
however, for the purposes of this discussion, service to an existing popu-
lation center (e.g., Wellesley) may be eliminated since it is assumed no
different than that provided to facilitate the home to work movements from
other dormitory sections in the metropolitan area.
Extensions to existing suburban employment centers are presently re-
ceiving very active consideration in several cities. The increase in
accessibility provided by such a line would expand the labor force tribu-
tary area immeasurably, and thereby solidify the position of this type of
a center vis-a-vis downtown and in regard to other employment concentra-
tions throughout the region. In Boston, the advantages which would be
gained by a Route 128 location by the addition of rapid transit accessi-
bility are self-evident and must be weighed against other regional con-
siderations before implemented.
"Park and Ride" stations are of a completely different character than
any of the others mentioned above. Here the transit stop functions as the
assembly point for commuters from the surrounding low-density areas, and
once collected, they proceed on their inbound journey via public convey-
ance. Although some transit experts are prone to disdain terminal stops
that end in large parking lots, but otherwise "don't go anywhere," the
USee, for instance, Philadelphia prospective extensions to Eastwick
International Airport, "Rapid Transit for Eastwick," Going Places
(November-December, 1959) p. 8, and to the southern section of that
city where industrial growth has been rapid, "Philadelphia Plans Ex-
tension of Subway Line," Passenger Transport, July 3, 1959.
oil
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planner need not reject this alternative on prima facie grounds simply be-
cause of the lack of a center at one end of the line. It is not difficult
to imagine situations where enhancing development directly or serving a
recognized population concentration are not the main objectives. While
the impact of new lines of communication may stimulate development, this
in no way detracts from an equally valid goal of providing ties between
circulation limbs presently disintended and fragmented. For this reason,
"kiss and ride" stations (as they are popularly known) should receive
serious attention when future rapid transit extensions are considered.
Illustrations as to the fourth type of station facility distinguished
above regarding the development of vacant land made more accessible through
transit are myriad and need not be elaborated on here. In all, the types
of station facilities and the implications and significance of each are
patently evident to the planner who recognizes the interrelationship be-
tween transportation and land use. Therefore, the placement of stations
along future transit extensions, and particularly those in proximity to
Route 128, must be chosen in coordination with a comprehensive plan for
the Boston metropolitan area.
4. Patronage on the Highland Branch, which is already a success from the
planning point of view, can be substantially increased over the number
of passengers presently carried.
Despite its disappointing financial record,(75) the Highland Branch
has already proved a success from the planning and functional standpoint.
The full potential of the line, however, has not been tapped, and only
through operational manipulations (known better to transit experts than
75Although no public disclosure has been made of the extension's financial
status at this time, it is assumed to have failed to live up to prelimi-
nary revenue estimations.
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by the author) or perhaps much greater capital investment will this be
realized. W4hile the latter would entail a considerable fiscal risk, and
incur more indebtedness if patronage gains fail to materialize, the former
can be accomplished within the present makeup of the Branch and should be
employed at once. These steps aimed at reducing present conditions of
overcrowding during peak hours, and distributing the available seating
capacity more uniformly over the entire line would bring about greater
popular acceptance of the extension, and thereby result in more extensive
financial, as well as functional, success.
For the past 15 years, public transit systems throughout the United
States have passed through a period of relative eclipse in the wake of
the proliferation of the private motor vehicle. The resulting increase
in transportation flexibility has, in large measure, shaped the decentral-
ized urban pattern so characteristic today. It remains for historians to
observe whether or not the contemporary configuration is the beginning of
another era in city life or an interlude before the next major form of
urban development. No matter which of these may come to pass, the time
for resolving the commuter crisis so familiar to many citizens appears to
be running out. In order to meet the changes in daily travel habits that
have accompanied the transformation of city life, new methods of trans-
portation will have to be prescribed. It is the considered opinion of
the writer that intra-metropolitan movements with respect to the outly-
ing areas and the heart of the region must place greater emphasis on rapid
transit extensions.
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While the findings of this study have confirmed the principle of
rapid transit extensions, the author cannot presume to endorse various
proposals for specific lines advanced by the Coolidge Commission or other
groups. Determinations as to the number and location of these extensions
are best left to an intensive examination of the region's transportation
needs. In the past, unilateral approaches to highway and transit require-
ments have had unfortunate consequences on both the metropolitan and town
scale. Only through an integrated transportation and land use plan can
present defects be corrected and public policy objectivas become trans-
lated into physical development.
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APPENDIX A
DIVERSIONS TO THE HIGHLAND BRANCH FROM THE MIDDLESEX AND BOSTON,
BOSTON AND WORCESTER, AND BOSTON AND ALBANY
1. Effect on the Middlesex and Boston Patronage
a. Introduction: Apart from providing a local service for the sub-
urban cities and towns within its enfranchised area, the Middlesex and
Boston Bus Company maintains feeder line connections to several outlying
terminals of the MTA lines. For operational purposes, the company has
divided its routes into two sections: the Waltham Division, and the
Auburndale Division, respectively. (See Map Al)
b. Passenger Decline Attributable to the Highland Branch: In that
the Highland Branch extension to Riverside closely parallels several
Middlesex and Boston bus routes in the Auburndale district, one would sus-
pect that this would be the area of its greatest impact. At the same
time, travel habits of communities lying north of Newton and serviced by
the Waltham division (Waltham, Weston's eastern sector, Lincoln and Con-
cord) would appear to be less likely affected by the drawing power of the
MTA extension. These dual factors together with the manner in which the
Middlesex and Boston tabulates its ridership, made it most convenient to
compare the trend of Auburndale passenger volumes with those of the
Waltham division as a control sample.
That this choice of control was not arbitrary can be demonstrated
by Figure Al. The monthly average daily patronage plotted from July, 1956,
to February, 1960, (tabulated in Table A5 at the end of this section)
shows a remarkable similarity between the two divisions over the course
of time and throughout seasonal variations. The pattern subsequent to
the inauguration of Highland Branch service on July 2, 1959, becomes
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attentuated and suggests the downward effect of ridership experienced by
the Auburndale division.
Several factors were evaluated in order to determine the extent of
the decline of patronage directly attributable to the MTA extension. As
a first attempt, passenger volumes for the initial year (July 1959-June
1960) following the new rapid transit operation were projected for both
the Auburndale and Waltham divisions. This was based on a proportion of
the ridership carried during the first 8 months from July to February in
relation to the entire year. Since the evidence for the previous three
years indicated that this ratio remained substantially constant, (see
Table A6) the assumption was made that this proportion will continue,
and the projected figures were obtained. The total loss of ridership
subsequent to the extension was then calculated and compared to the an-
nual losses for each of the 3 previous years. Table Al shows the results
of these computations.
Table .Al - Annual Loss of Ridership
Auburndale Waltham
Total Annual Annual % Total Annual Annual %
Year* Pass. Loss Loss Pass. Loss Loss
1956-57 4,106,800 4,656,300
1957-58 3,943,600 163,200 4.0 4,278,100 378,200 8.1
1958-59 3,568,000 375,600 9.5 3,776,700 501,400 11.7
1959-60**3,015,000 553,000 15.4 3,580,000 196,700 5.2
*From July to June of the following year.
**Projected figures.
Another way of measuring the impact of the Highland Branch on the
Auburndale bus routes is to examine the percentage loss in monthly daily
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ridership from the same month in the previous year. This trend has been
plotted in Figure A2 showing the monthly fluctuations for the span from
July, 1957, to February, 1960. Table A2 indicates the average loss per
month as compared with the same month in the previous year. The percent-
ages have been calculated on the basis of the 8-month period from July to
February (see Table A7) so as to correspond with the data that has been
obtained for 1960. The Auburndale division which experienced a smaller
monthly percentage loss than the Waltham division for the 1957-58 and
1958-59 period not only reverses this trend with a larger average monthly
decline for 1959-60, but exceeds its sister division by 11 per cent.
Table A2 - Average Monthly Decline Over Previous Year
Town 1957-58 1958-1959-60
Auburndale 4.4 9.4 15.5
Waltham 9.0 11.8 4.5
As an aid in arriving at a more accurate estimate of the Auburndale
passenger reduction, the general decline of each of the Middlesex and
Boston districts was calculated. These are shown graphically as straight
lines on Figure Al, and were obtained by the method of least squares.(76)
It was determined that the annual loss for the Middlesex and Boston opera-
tions for the period between July, 1956, to June, 1959, was on the order
of 8.1 per cent and 5.1 per cent for the Waltham and Auburndale districts,
respectively. Judging from the results indicated in Tables Al and A2 and
the annual loss for the 3 years prior to the Highland Branch, it would
appear that the decline in ridership directly attributable to the MTA
7ee, for instance, Margaret Jarman Hagood, Statistics for Sociologists
(New York, October, 1947) p. 264.
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extension for the Auburndale division ranges between 10 to 11 per cent per
annum. This conclusion is in line with an estimate of 11.2 per cent made
by the Middlesex and Boston based on passenger revenues before and after
the Highland Branch rapid transit service. For the purposes of the dis-
cussion that follows, the impact is placed at 10.5 per cent, or approxi-
mately 1,470 average daily passengers.
c. Peak Hour Passenger Transfers From the Middlesex and Boston to
the Highland Branch: The distribution of ridership on the Middlesex and
Boston, characteristic of most transit lines throughout the country, is
marked by heavy use during the morning and afternoon peak hours, and re-
duced service for the remainder of the day. Company tabulations of daily
patronage do not take account of time periods of use and thus fail to pro-
vide any clue as to the peak volumes. The estimate of those familiar with
the Middlesex and Boston operation, however, places the total peak flow
for both morning and evening rush hours in the neighborhood of 45 per cent;
and a distribution of about 20 and 25 per cent for the AM and PM peak pe-
riods, respectively. Based on these figures, the diversion for the morn-
ing rush hour would amount to about 290 trips, slightly in excess of the
number of A changeovers determined from the results of the commuter sur-
vey. In that the Middlesex and Boston representatives have no precise
way of evaluating their peak period patronage, the findings of the survey
were given precedence and the estimated number of diversions of former
Middlesex and Boston passengers to the Branch for the AM and PM peak hours
is assumed to be 240 and 320, respectively.
77Interview, John Campbell, Treasurer, Middlesex and Boston Street Rail-
way Company, February 4, 1960.
2. Effect on the Boston and Worcester Patronage
a. Introduction: Unlike the main function of the Middlesex and Boston,
the Boston, Worcester, and New York Street Railway Company does not serve as
a feeder line to other transit facilities but transports its passengers
directly into the heart of Boston's central business district. When the
Highland Branch was extended to Riverside, its right-of-way provided a
new transportation channel almost coincident--for an appreciable distance--
with the Worcester Turnpike, the main radial highway used by the Boston and
Worcester southern lines. (See Map A2) Indeed, the channels used by these
two public transit lines intersect twice in the vicinity of the MTA's Eliot
and Highlands stations in Newton Highlands. The inevitable competition
generated by this juxtaposition has had a considerable effect on Boston
and Worcester transportation into Boston.
b. Passenger Decline Atrributable to the Highland Branch: The down-
turn in Boston and Worcester passenger volumes is best seen through each of
the 3 main commuting lines using the Worcester Turnpike (Route 9) into Boston.
i. Natick to Boston Line: After originating and collecting pas-
sengers in Natick, this bus line is routed along the Worcester Turnpike in
order to provide additional service for commuters in the Wellesley and
Newton areas. Prior to the inauguration of service on the Highland Branch,
this run was averaging about 4,500 passenger trips per week. With the
beginning of MTA operation, this figure quickly dropped to 2,200 passenger
trips. In the face of declining revenues, service on the line was reduced
significantly, and the subsequent readjustment in ridership was placed at
approximately 1,000 passenger trips per week.
ii. Framingham to Boston Line: This line follows the Worcester
Turnpike for its entire route. Before operations began on the Highland
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Branch, the number of passenger trips per week for this bus averaged
11,000, with many of these originating in the Newton-Wellesley area. By
the time the loss of ridership to the MTA had stabilized, and a few other
trips were recovered due to the cut in the Natick run, this line averaged
about 7,500 passengers per week.
iii. Worcester to Boston Line: Although this route duplicates a
sizeable portion of the run made by each of the preceding bus lines, it
was not affected as much by the Highland Branch extension. This is due
in large measure to the fact that the majority of passengers using these
buses board between Worcester and Framingham, and not closer to the High-
land Branch terminal at Riverside. Despite this, the line was not entirely
free of the MTA's influence, and the average weekly ridership of 7,500
dropped to 7,000 passengers after the extension started operations.
In all, the average loss per week of Boston and Worcester ridership
may be seen in Table A3.
Table A3 - Boston and Worcester Average Weekly Passenger Volumes
Avg. Passenger Volume Avg. Passenger Volume
Line Before Highland Branch After Highland Branch
Natick-Boston 4,500 1,000
Framingham-Boston 11,000 7,500
Worcester-Boston 7,50 0
Totals 23,000 15,500
Loss per week, 7,500
Since the annual decline of passengers carried by the Boston and Wor-
cester has been placed between 4 and 5 per cent, the number of riders
78Interview, Leland Waters, General Manager, Boston, Worcester and New
York Street Railway Company, February 5, 1960.
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who are likely to have transferred to the Highland Branch is in the neighbor-
hood of 6,000 per week, or 1,200 annual average daily trips.
c. Peak Hour Passenger Transfers from the Boston and Worcester to the
Highland Branch: Peak-hour ridership for the Boston and Worcester lines
has been estimated to run on the order of 60 per cent of the total passeng-
ers carried. In general, morning rush hours will average about 28 per
cent of the daily traffic, and the evening peak amounts to approximately
32 per cent. Therefore, the resulting transfer of riders to the Highland
Branch during the AM peak hours is on the order of 320 riders, and the
evening transfers would total about 380 passengers.
3. Effect on the Boston and Albany Main Line Patronage
a. Introduction: For a great many years, the Boston and Albany
Railroad has operated passenger trains from Springfield to Boston where
they terminated in South Station. In the not too distant past, these
trains served an important commuting function for the metropolitan area,
carrying-by way of illustration--an average of as many as 13,600 pas-
sengers per day in March, 1957.(80) In recent years, however, this total
has dropped considerably, and the railroad has received permission from
the Massachusetts Department of Public Utilities to discontinue any or
all of its commuter service after April 1, 1960.
b. Passenger Decline Attributable to the Highland Branch: Table A4
indicates the average daily passengers carried by Boston and Albany trains
during 1959.
79Ibid.
80Boston and Albany Railroad Company, Petition filed with the Department of
Public Utilities, Commonwealth of Massachusetts dated January 22, 1960,
p. 3.
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Table A4 - Boston and Albany Passenger Counts*
Average Adjusted
Daily Avg. Daily
Date Passengers Factor** Passengers
May 13, 1959 8,039 .90 8,950
July 4, 1959 Highland Branch Service Inaugurated
August 5, 1959 5,109 .79 6,500
September 9-11, 1959 5,459 1.09 5,000
October 1, 2, 5, 6, 7, 1959 5,996 1.12 5,350
*Source: Boston and Albany Railroad Company, Petition filed with Department
of Public Utilities, Massachusetts, dated January 22, 1960, p. 3.
**Factor: The monthly variation of passengers carried on the given month
from the average month. The factors shown in this table have been derived
for the operating year from July, 1958, to June, 1959. This span of time
was chosen to avoid any bias which would have resulted had either the com-
plete year of 1958 or 1959 been used. For a detailed explanation, see
Table A9 at the end of this section.
The adjusted average daily ridership based on the August, September,
and October counts amounts to 5,615 passengers, or a loss of approximately
37 per cent in regard to the passengers carried in May of 1959 prior to
the Highland Branch extension.
During the 11-year period from 1947 to 1958, the Boston and Albany
line reported a decrease in passengers carried of 38 per cent, or about
3.5 per cent annually. Murphy indicated that the railroad experienced a
2 per cent reduction in ridership for the year between 1956 to 1957.(81)
Judging from these estimates, it would appear that a major portion of the
daily passenger loss incurred between May, 1959, and October, 1959, is
directly attributable to the impact of the Highland Branch. For the pur-
poses of this discussion the "natural" decrease has been taken conservatively
81Robert Hastings Murphy, op. cit., p. 63.
- , 02 - - , -
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to be 4 per cent for the 5-month period of these counts, and as a result,
the number of daily passengers who transferred to the MTA extension falls
into the neighborhood of 2,900. One-day counts for May 13 and October 6,
1959, (Table A8) suggest that travel on the train is almost equally di-
vided between inbound and outbound trips. Since the major portion of serv-
ice provided by the Boston and Albany commuter trains falls under peak-
hour conditions, it is assumed that the morning and evening rush hour
volumes amount to 1,250 daily passengers, respectively.
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ADDITIONAL TABLES - APPENDIX A
Table A5 - Monthly Daily Passengers, Middlesex and Boston Lines
Auburndale
Month 195
January
February
March
April
May
June
July
August
September
October
November
December
11,720
11,150
16,500
18,000
18,130
17,000
1957
19,200
17,720
18,200
16,200
17,300
15,000
10,870
11,200
16,100
16,600
18,150
16,450
1958
17,700
16,550
17,200
15,220
17,000
13,690
9,850
10,150
13,600
15,920
16,700
14,850
1959
15,600
15,420
15,200
14,400
15,600
12,400
8,100
8,000
11,700
14,000
1960
14,310
12,700
12,500
Waltham
Month 195j6
January
February
March
April
May
June
July
August
September
October
November
December
14,900
14,700
18,900
19,400
20,180
20,200
1957
21,200
19,600
19,500
17,750
18,320
17,400
13,850
14,400
17,250
16, 850
18,800
18,300
1958
17,950
17,780
17,850
16,600
18,000
15,000
11,800
12,500
14,450
15,700
17,400
16,200
1959
15,800
15,600
15,600
14,600
15,850
13,710
11,100
11,800
13,900
15,600
15,900
15,500
1960
15,900
14,350
Source: Middlesex and
Boston Street
Railway Company
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Table A6 - Comparison of Jul - February Totals With Entire Year
Auburndale
Passengers Carried
July-February
2,689,900
2,600,300
2,315,100
July-June
4,106,800
3,943,600
3,568,000
Ratio
65.4%
65.9%
65.2%
Waltham
July-February
Passengers Carried
1956-1957
1957-1958
1958-1959
3,102,600
2,846,300
July-June
4,656,300
4,278,100
2,469,800 3,776,700
Date
1956-1957
1957-1958
1958-1958
Date Ratio
66.6%
66.5%
65.4%
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Table Af Monthly Percentage Decline in Daily Ridership
Over Same Month in Previous Year
1957-1958 1958-1959 1959-1960
July 7.2
August
September
October
November
December
January
February
Average
Monthly
Decline
Per Year
7.0
- 2.0
2.4 8.7
,8 13.1
- 6.8
3.2
7.7
6.6
4.4
9.4
15*4
9.3
9.0
* A - Auburndale
W - Waltham
Month
9.4
9.4
15*5
4.1
10.0
11.8
6.8
9.4
14.8
13.2
16.2
6.8
7.5
11.5
12.0
12.2
11.8
17.7
21.4
14.0
12.1
17.1
15.8
17.7
15.5
5.9
5.6
3.8
0.7
4.3
8.0
4.5
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Table A8 - Passenger Counts - Boston and Albany Trains
Newton
Newtonville
West Newton
Auburndale
Riverside
Wellesley Farms
Wellesley Hills
Wellesley
Natick
Framingham
Totals
May 13, 1959
Eastbound Westbound
271 347
599 671
363 350
241 226
263 235
408 388
268 286
576 468
248 255
534 537
3,771 3,761
October 6, 1959
Eastbound Westbound
569 635
252 256
151 185
144 155
309 288
191 171
449, 417
153 162
482 473
2,700 2,730
Source: Boston and Albany
Railroad Company,
New York Central
System
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Table A9 - Monthly Deviation of Passenger Trips on
New York Central Comuuter Trains to Boston
Month
January
February
March
April
May
June
July
August
September
October
November
December
Per Cent Deviation
a.
1.08
.95
1.09
.99
.91
1.09
.80
1.07
1.13
.98
1.00
b.
1.06
1.00
1.07
1.01
.90
.89
1.08
.79
1.09
1.12
.99
.98
Column "a" represents deviations based on actual passenger counts;
Column "b" has been adjusted for a constant number of days for each month.
The operating year for which these figures are based was taken be-
tween July, 1958 to June, 1959. This span was chosen so as to avoid dis-
torting passenger counts had complete accounts for either 1958 or 1959
been used. During the first half of the former year, the Boston and
Albany Highland Branch was still operating, and for the latter half of
the latter year, the MTA Highland Branch began diverting passengers
from the Boston and Albany main line, and the New York Central Branch
to Needham.
Source: Boston and Albany Railroad Co.
New York Central System, letter
to the author dated April 4, 1960.
128
APPENDI, B
Table B1 - Average Daily Traffic Movements Passing Through The
Newton Corridor With a Downtown Destination, 1955
1. Traffic Flow From
Communities West of Newton
Along:
Route 30
Route 16
Route 9
Central Avenue
(Needham)
Highland Avenue
(Needham)
Total
787
1,095
8,557
153
1,783
12,375
2. Traffic Originating in Newton
with Downtown Destination
Total
Grand Total
12,880
25,255
Source: Comnonwealth of Massa-
chusetts, Report on
Traffic Studies for
the Boston Metropolitan
Area, July 22, 1957,
p. 37.
Table B2 - Trends in Vehicular Registrations For
Selected Towns of the Western Sector
Town
Framingham
Natick
Needham
Newton
Wellesley
Fluctuation for base years 1955 to 1959.9.8%
Fluctuation for base years 1956 to 1958 24.6%
For the purposes of this discussion, it is assumed that the year 1956 was
not representative of the rise in automobile registrations over the past
few years. Therefore, the increase in vehicular registration for the
base years, 1955 to 1958, is taken to be about 10 per cent.
Source: Department of Corporations and Taxation
Bureau of Local Taxation
Commonwealth of Massachusetts
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16,150
11,998
11,285
43,604
12,119
95,156
16,772
13,736
33,275
45,324
13,480
1,039
8,885
9,913
43,488
10,512
83,837
20,217
13,468
13,483
45,380
11,927
102,587 1041475
S~ U I
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Table B3 - Count of Passengers Boarding and Alighting at
Highland Branch Stations - September.24, 1959
6:30-9 9-1
Inb Outb Inb Outb
Station On Off On Off
Riv. 809 68 243 110
Wood. 451 65 193 93
Waban 395 41 132 68
Eliot 385 23 68 43
N. H'lds 210 80 151 84
N. Ctr. 455 115 215 105
Ch. Hill 312 149 167 100
Res. 376 131 191 104
Bcnsfld 164 20 67 23
Brook. H.575 406 360 202
Brook.V. 412 58 200 73
Longw. 113 87 106 39
1-4
Inb Outb Inb Outb
On Off On Off
149 197 97 480
148 203 140 312
71 136 67 266
46 126 40 288
124 139 91 289
227 172 219 450
81 105 143 262
96 408 125 409
49 117 29 154
366 283 222 517
201 117 132 215
82 32 103 88
Fenway 112 _12 72 __ __ 5_ 176 _7
Totals 4769 1370 2165 1117 1695 2085 1584 3767
4-6
Total:
Inbound
Outbound
Other hrs. est.
11,132
10,530
1,500
23,162
Source: Metropolitan Transit Authority
6-11 6:30am-llpm
Inb Outb Inb Outb
On Off On Off
100 379 1398 1234
97 230 1029 903
39 118 704 629
46 124 585 544
48 200 624 792
117 234 1233 1076
58 135 761 751
73 159 861 121
26 58 335 372
156 311 1679 1719
72 136 1017 599
36 50 440 296
l 7 .466
919 2191 11,132 10,530
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Table B4 - Monthly Deviation Figures for MTA
Passenger Trips for 1958
Month
January
February
March
April
May
June
July
August
September
October
November
December
Per Cent Deviation
1.05
1.06
1.03
1.01
1.03
.99
.87
.87
.95
1.02
1.04
1.07
Source: Average weekday Counts for 1958;
Metropolitan Transit Authority
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APPENDIX C
greater boston economic study committee
ASSOCIATES OF THE COMMITTEE FOR ECONOMIC DEVELOPMENT
March 1960
Dear Commuter:
You have just received a questionnaire. It is designed
to help you, other commuters on the Highland Branch, the MTA, and
the Greater Boston Economic Study Committee to understand more
about commuting patterns in Metropolitan Boston. We hope you will
contribute the few minutes required to complete this questionnaire,
fold it, and drop it into a mail box.
The Greater Boston Economic Study Committee is now in its
third year. Our task has been to study and publish recommendations
on economic problems which confront the Greater Boston metropolitan
area. It has been a particularly gratifying task because of the wide-
spread public cooperation in the conduct of our research and the
interest taken in its results. That is why we appreciate your co-
operation in conducting this survey of the Highland Branch commuter.
Sincerely yours,
Gregory B. Wolfe
Director of Research
PAUL F. CLARK, CHAIRMAN GBESC
CHAIRMAN, JOHN HANCOCK
MUTUAL LIFE INSURANCE COMPANY
JOSEPH A. ERICKSON, VICE CHAIRMAN GBESC
PRESIDENT, FEDERAL RESERVE BANK OF BOSTON
CHARLES FRANCIS ADAMS, PRESIDENT
RAYTHEON MANUFACTURING COMPANY
GERALD W. BLAKELEY, JR., PRESIDENT
CABOT, CABOT & FORBES COMPANY
RAYMOND H. BLANCHARD, PRESIDENT
B. F. GOODRICH FOOTWEAR AND FLOORING COMPANY
LLOYD D. BRACE, PRESIDENT
THE FIRST NATIONAL BANK OF BOSTON
ERWIN D. CANHAM, EDITOR
THE CHRISTIAN SCIENCE MONITOR
RICHARD P. CHAPMAN, PRESIDENT
THE MERCHANTS NATIONAL BANK OF BOSTON
THOMAS G. DIGNAN, PRESIDENT
BOSTON EDISON COMPANY
GEORGE H. ELLIS, CHAIRMAN,
RESEARCH ADVISORY COMMITTEE GBESC
VICE PRESIDENT, FEDERAL RESERVE BANK OF BOSTON
ERNEST HENDERSON, PRESIDENT
SHERATON CORPORATION OF AMERICA
RICHARD R. HIGGINS, PRESIDENT
THE KENDALL COMPANY
HAROLD D. HODGKINSON, CHAIRMAN
WM. FILENE'S ONS COMPANY
REVEREND W. SEAVEY JOYCE, S.J., DEAN
COLLEGE OF BUSINESS ADMINISTRATION,
BOSTON COLLEGE
SIDNEY R. RABB, CHAIRMAN
STOP & SHOP, INC.
CARL N. SCHMALZ, PRESIDENT
R. H. STEARNS COMPANY
STANLEY F. TEELE, DEAN
HARVARD GRADUATE SCHOOL OF BUSINESS ADMINISTRATION
SAMUEL WAKEMAN, MANAGER
SHIP BUILDING DIVISION
BETHLEHEM STEEL COMPANY
ERSKINE N. WHITE, PRESIDENT
NEW ENGLAND TELEPHONE
AND TELEGRAPH COMPANY
GREGORY B. WOLFE
DIRECTOR OF RESEARCH GBESC
H. VAN B. CLEVELAND, SECRETARY-TREASURER GBESC
ASSOCIATE COUNSEL, JOHN HANCOCK MUTUAL
LIFE INSURANCE COMPANY
PART I - The purpose of the trip during which you received this questionnaire
1. What time of day did you receive this question-
naire?
I - between 7 a.m. and 9 a.m.
2 between 9 a.m. and 4 p.m.
3 between 4 p.m. and 6 p.m.
2. What was the purpose of the trip you were mak-
ing at that time?
I work
2 social or entertainment
3 personal business
4- shopping
5 - school
6 other
please specify
3. Where were you going on that trip?
I - Downtown Boston
2 Elsewhere 
specify station
4. Counting all means of travel (MTA, car, taxi, etc.)
how often do you go to this particular destination?
I - daily
2 2 or 3 times a week
3 less than 2 or 3 times a week
5. How often is the Highland Branch your means of
travel to this particular destination?
I almost always
2 - about half of my trips
3 - about one quarter of my trips
4 -rarely
5 -_ this is the first time
6. If you do not always use the Highland Branch,
check two other means of travel you often use
and circle the most important one.
i - car
2---car pool
car with MTA with connections at:
3 - Cleveland Circle
4 - Lake Street
5 - other,
please specify
6 Boston and Worcester bus
Middlesex and Boston bus with connections to MTA at:
7 Cleveland Circle
8 Lake Street
9 other,
please specify
o _ MTA other than the Highland Branch
x Boston and Albany main line
y other,
please specify
PART 1I - Trips other than the one you were taking when you received the questionnaire
7. Counting all means of travel, how often do you
make inbound trips for a reason other than the
one you stated in Question 1?
I -daily
2 2 or 3 times a week
3 less than 2 or 3 times a week
8. What is the most common reason for these trips?
I work 5 school
2 social or entertainment 6 other,
3 personal business please specify_
4 shopping
9. How often do you use the Highland Branch for
these trips?
I almost always
2 about half of my trips
3 - about one quarter of my trips
4 rarely
10. If you do not always use the Highland Branch,
check two other means of travel you often use
and circle the most important one.
I car
2 car pool
car and MTA with connections at:
3 - Cleveland Circle
4 - Lake Street
5 -other,
please specify
6 Boston and Worcester bus
Middlesex and Boston bus with connections to MTA at:
7 - Cleveland Circle
8 Lake Street
9 -other,
please specify
o _ MTA other than the Highland Branch
x Boston and Albany main line
y - other,
please specify
PART III - General information relating to your use of the Highland Branch
11. Where is your home?
city or town
2 street or postal zone or district
3 how long have you lived there?
12. How do you usually get to your MTA station?
-_ walk
2 drive and park my car
3 -dropped off
4 - bus
5 - taxi
6 other,
please specify
13. How long does it usually take you to get from
your home to the MTA station?
, _ 5 minutes
2 10 minutes
a - 15 minutes
4 - 20 minutes
,5 - 25 minutes
6 30 minutes
7 more than 30 minutes,
please specify, minutes
14. Check two means of transportation you used
prior to the opening of the Highland Branch, and
circle the most important one.
i car
2 car pool
car and MTA with connections at:
3 - Cleveland Circle
4 -Lake Street
5 -other,
please specify
6 Boston and Worcester bus
Middlesex and Boston bus with connections to MTA at:
7 - Cleveland Circle
8 Lake Street
9 other,
please specify
o _ MTA other than the Highland Branch
x Boston and Albany main line
y other,
please specify
15. What are your main reasons for using the High-
land Branch? Check three and circle the main
one.
I goes directly to my destination
2 fastest to my destination
3 -convenient to my home
4 - MTA is cheaper than other means of transportation
5 -service is frequent
6 convenient in combination with my car
7 - avoids parking problems
8 avoids traffic congestion
9 other,
please specify
16. How long does it generally take you to go from
your home to your most frequent destination in
downtown Boston?
On the Highland Branch, minutes
The best alternative means of transportation minutes
17. If you are only an occasional rider on the High-
land Branch, why don't you use it more often?
most important reason:
two other reasons: _
18. Were you originally in favor or against the High-
land Branch extension of the MTA?
I in favor
2 against
19. How many cars are there in your household?
I - none
2 one
3 two
4 more than two
20. Please supply the following information about
yourself:
1 - married
2 not married
age
3 male
female
21. What is the total income of the household in
which you live?
1 under $3,000
2 $3,000 to $5,000
3 $5,000 to $7,000
4 - $7,000 to $10,000
5 $10,000 to $15,000
6 $15,000 to $20,000
7 over $20,000
22. Use both classification systems shown below to
describe your industry and occupation.
Industrial Classification
i Construction
2 Manufacturing
3 Trucking and
Transportation
4 Utilities
5 Wholesale trade
6 Retail trade
7 Finance, insurance,
real estate
8 Business services
9 Personal services
io Entertainment and
recreation
ii - Medical
12 Educational
13 Other professional
1 4 Government
(non-Military)
is Military
16 Other
Please Specify
Occupational Classification
I Professional, technical,
scientific, etc.
2 Management, official
3 Sales worker
4 Clerical worker
5 Secretarial worker
6 Craftsman, foreman
7 Operative
(machine, etc.)
8 Household worker
9 Service worker, except
household
10 Laborer
i_ i Housewife
12 Other
Please Specify
No
Postage Stamp
Necessary
if Mailed in the
United States
I-
0990
Postage
Will be Paid
by
Addressee
BUSINESS REPLY MAIL
FIRST CLASS PERMIT NO. 35275 BOSTON, MASS.
GREATER BOSTON ECONOMIC STUDY COMMITTEE
200 Berkeley Street
Boston 17, Massachusetts
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APPENDIX C
Table Cl - A Comparison of Rapid Transit Off-Peak Ridership For
The Base Period Between 9 a.m. to 4 p.m.
Main Line*
Time Everett-F.Hills
7-9
9-4
4-9
33,200
56,500
44,000
Totals 133,700
Cambridge*
Dorchester
25 23,800
42 31,600
33 25,800
100 81,200
East Boston*
29 8,600
39 6,500
32 4,100
100 19,200
Highland
Branch**
45 6,500
34 7,400
21 5,600
100 19,500
*Passenger Counts taken December
average volume.
**Passenger Count taken September
average volume.
9, 1959, and factored to obtain annual
24, 1959, and factored to obtain annual
Source: Metropolitan Transit Authority
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APPEMDIX D
Table Dl - Suitable Vacant Land Available for One-Family Development
in a few Selected Commnities of Sector 4*
Brookline
Natick
Needham
Newton
Wayland
Wellesley
Weston
Zoned Lot Size
8-10 12-15(acres) (acres)
62 10
- 454
96 22
56 121
110 172
(thousands
20-30(acres)
69
618
256
540
328
496
of square feet) Total
Acreage
40-1 acre 60-2 acres Available
(acres) (acres)
356** - 496
1,496 - 2,568
1,396 - 1,514
- - 433
1,524 1,752 3,816
392 - 1,002
882 3,472 4,850
*Source: Greater Boston Economic Study Committee Land Use Surveys, 1959.
**Includes sizeable but unknown acreage in large estates which could be
subdivided in the future.
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Table D2 - Downtown Employment by Major Classes, 1947-1957
Major Classes
Manufacturing
Wholesaling
Retailing
Primary Production
Finance
Services
Utilities
All Classes Total
1947
35,589
26,029
40,832
10,194
36,505
23,471
17,468
190,128
1957
26,540
21,064
35,766
6,836
41,612
26,166
18,508
176,490
Net Change
-9,049
-4,965
-5,066
-.3,358
5,108
2,695
1,040
-13,600
% Change
-25.4
-19.1
-12.4
-19.9
14.0
11.5
6.0
-7.2
Source: Greater Boston Economic Study Committee
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